1 Process for preparing carboxylic acid derivatives
The present invention relates to processes for
preparing carboxylic acid derivatives. 5 The present
invention further relatesjito the use of
superabsorbents. Carboxylic acid derivatives,
especially esters and am des of carboxylic acids, are
frequently obtained by transesterification or
~ ester-am de exchange fromone of the nore easily
obt ai nabl e esters of these carboxylic acids. In
addition, these derivatives io can in many cases al so
be prepared from carboxylic acid anhydrides by the
reaction with an al cohol or an am ne. For catalytic
accel er atRfro¢ess fonipseparingicarboxylic agid derivafivest ypes
have .been proposed, for exanple, as well as aci.d and
" base catalysis, also catalysis by neans of various

The prb28Rt iRve ARG RAISES toFBES3SHs! for bl dHrivG catbuRYIiRUABId derivatives.
titanium zirconium tin and | ead conpounds. The

The pregenkinveniieiither selatemicoibie wae ekpnrarabsgrbests.
preparing esters of nore conplex al cohols, for exanple
the ester of heterocyclic alcohols [cf. H Rauch-

CarboXictadidteriVative¥pbpscialfcesters and avitbaof vhreiylic doidgeare

- [Acrylic and Methacrylic¢ Conpounds], p.31l-68,

frequerfly pRtpined/by tragsesigrlicainmopestes-angde exghange from ogeg of the

o )V Sefiied b oBedé S p3ic Bk 1, 44 gPobrates
can in (idyddsesfaisovbklprapatduefrevesarboxylie agid knbf/dfidesipy thenreaction
. of, by-products (for exanple addition of alcohol onto
with a'hﬁk?o\éa | @1 BBWFpresent) and of uni nt ended
pol ynerization if the 25 carboxylic acid conprises a
doubl e bond, problens occur in particular in the
For catalyticgcceferatien oéthis reactionk varieus Fatalystypasckave been proposed,
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metal &IrhB&lirkds, fésEB_@iaW aghiterhS alun¥indm, SkdAial, eireBhinaf in 41 lead
exanpl e, publication DE- A- 19602941 descri bes t he

compopndpatha laiier procesises ara s eptiatessracialiveion paepaiingcesters of more

compisgfordlertsy BRARIZR Soiet 31 Pelb BERIR ASoRIPTEr A Rhuthe
Puntig&rfnThi Velkat, A?diryl-@Méhﬁd@b@nbir@mgmﬁm&iﬂi&aﬂcﬁﬂeﬂﬁcwlic
descri bes processes for preparing carboxylic esters
CompaURGshiPe 3 1+ 66 SRIAGESTVENA% A6 b Sofvgs 138 KBS cHBeA o 17,265;
dr i [ | ' I .
Us-A S50 LAERAR ISR S Byachabl s o abTEpEsA Y17

J. Org.CHerax2@f87-ag8D\(a06M) car bon, or by addi ng water which
conprises chelating agents, for exanple EDTA. A
"di sadvantage of the first nethod is the use of |arge

s wer SR eRecd 1 e, 5ER RIS, ok 4 66h o

 alcoholtdriteapgTdoubia Bondipreset) ahtiof usintehdsdpblyenermaiontifthef

filtering aids or of coarse-pore filters does not |ead
carboxylis agig craIREISES BediRnble bend; peokiams geaur inrRartistias iy the workup of -

R
n oo S8 PELLERIGEE, 81 by kTR bo

qu ase,
separaiidifroratthe prodilicts] sinds ang agesystd kaahavealndisiredwffects in the
particularly, the addition of [arge anounts of water,
productss in order to renobve the conpl exed catal yst
conpletely fromthe hydrophobi c phase. The product
specifications of nost commercial esters accordingly

The aboesideserived oatalystangpeariip\tiganiani- aivdyzirgniiragconprising catalysts,

addi tion, nost t he conpl exi ng agents described jin

. : Of .
can be preaipiteded by Ry drobssieard Jieer rmgued fiooh i eegatigmnaixture by

ecol ogi cal point of view 20 In addition, publication-
US- A 4,506, 091 descri bes processes for renoving

nmet al - conprising catalysts, in which am ne or
phosphor us conmpounds which serve as chel ati ng agents
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25 doubl e bond onto which water can add, for exanple

esters of acrylic acid or nethacrylic acid.

Furthernore, in this process, a |large anount of energy

is used for the steamdistillation. Mreover, in this °

process too, a large anmount of 2water is used for the

purification, and so this process too can require a

drying step. 3 Publication DE-A 42 17 124 sees one

approach to avoiding the problemof the netal

compounds whi ch occur, especially of the netal

r .| 6 .

sui g%ﬁ%gé@‘? | %Brct%kre‘ﬁﬁgﬂe Buﬁ‘hdglfi’i = 956{3%?5{ %br‘fbes the preparation

of @t@r‘sl amagddédongheth)sayio amdsA d%sadVémtageEUf tlid paodergds especially
the novel ocess, is claimed to be that, w thout

r
the Sl EremNeERIGph i FRAuitesaF seniiuagion s, a
successf ul separation of solid catal yst and | | qui d
reacti on products is possible, for exanple, by
Furthdrmmoeiej docurhene W& 5,760 20 destribeli mocassésyfdr pse';sdrerg carboxyhc

formati an of undesired roducts.
eS@%H}Wﬁmfﬁ@ oP" ZFgoniym-Gamprigiag &ﬁt%)é‘fté&re ufsetih/éccordmg to this

ubﬂ&@ﬁxﬂf‘tthé '&‘é@éﬂ%t%rhre%ﬁfd%dd&theq f{’)é/cfﬂﬁ'ﬁﬁ@ﬁ ugﬂg;oxy‘fﬁgrdld@ for example

car boxylic acld derivatives, espéc y ca
actleawrcsarbnd @lab}oa)ddmmwater\mmcm comprisespeeiatingeagents gfor example

EDTRYA radVeniads B i BRAmaIRER e e 6ok L e alfiauts of tering aids.

Furth@rioey| iflisBUAIRNAES FitrdtRin WRRBMATE pBAS ’ﬁlté?M%%thme -consuming.
appr ogwlt ate catal ysts, which ensur es rel i abl e and

Howgauest thetuse plsaatipr etr@un&mf/ﬁlterO"fg aide oanfaopssespaia filters does not

oo B YR B, TR A BR8E gpcrolze

catatyqtlis ﬁerhbyed Bt \Whé eBterNif théBBdEaUS brade! isvkeWselafflicted with
i scernabl e fromthe connections di scussed herein by

disagygnisigesnThegadnelude, mose penialarty ihe adslitareedarge/amgunts of water,

in offar i RereSE &b efed i OENARIAT oy the hygrgehobic phase. The

produty €pttifitaticss Bf it cefhrhardial kGt éisBecordimfitidgu®s.a ébstly and
use according to claim?20 offers a solution to these

incopvenieatgrying sten-tlnadsitiars mesitafibe ca)mrdexmgrm$ daseribed in US

5,760, 6% 2f¥ KngFo Snl SicisRah Sieh Ehlkigiod! it B W,
net al -containing catalyst 25 used with vvater and a
erabsorbent, said contacting of the catalyst wth

In addi Mephlicedigni Wg-A é,306I091 ieseribes precasseslfosremaeving metal-

b I id d
comBiShRMe Rk 4F PBLHT BatBE BF Bhatn SR CoBippiicts UG Serve as
cheléﬂlrﬁ@ bgeﬁ@aﬂ@@m NSOWEVER NG HréfssvhESedd 4y Mbr‘ﬁbﬁses 4 steam
sane tine, the processes according to u
dlstlllaik@éhtthwgfanpball seactidremidarescarhbe axﬂwwtedge@ stearhsedistlllatlon

since %gh}ee\ésquﬂf c8h rtﬁgeé\glth w t%@gr i he gg %%S{%g%‘ﬁ fespe% which have a

doutaboneUbritb! wh I@HFWQH%F icah eacfbgtfé’r‘ é@érﬁ Qﬁ‘e%‘ Bf g@@ﬁé 84 or methacrylic

m xture wth high speed wenerg |npu
acid .y ethiennacree é thikiprecesss arlange asidustiod emeujgyS is used for the steam

dlstllﬁlggeg)goargglég;, dﬁ%n@ig@o{;ﬁgg %’q?}l, @ﬁf?réﬁ]hg cat eﬁ@r is used for the
punﬂe&f.bﬁl SR SBIARAPRICE 106 c%ﬂrrggﬁ%e LRt % eggys i vatives.

hi s process, especi al oxy
derlvatlves thereof are used Carboxyllc aC|ds
conprise at | east one group of the fornula - COOH.
Derivatives 10 of carboxylic acids include especially
carboxylic esters, carboxam des and carboxylic
anhydri des. These conpounds are known in the technica
field and are descri bed, for exanple, in Ronpp Cheni e
Lexi kon, 2nd edition on CD-ROM The reactants used may
especially be aliphatic or cycloaliphatic carboxylic
aci ds, l1l5saturated or unsaturated carboxylic acids,
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t hereof. The carboxylic acids or carboxylic acid
derivatives for use as reactants may have one, two or
nore carboxylic acid groups or derivatives of these

gr oups. The particularly preferred carboxylic acids
i nclude especially methacryljc acid, acrylic 20acid,
fumaric acid, naleic acid, ofeic acid, stearic acid,
oxal i ¢ acid, benzoic acid, phthalic acid, isophthalic
acid, terephthalic acid and trinellitic acid. The
preferred derivatives which can be used as reactants

i ncl ude especially the anhydri des and esters of

Publicati6® IDE-A 418Y7 N24fde@® dnd 8pProaefdo evBRIMAHe/p lfdb%fh Jef‘ﬁ@e metal
4 carbon 25 atons, for exanple the esters of nmet hanol

compastrtgigrwiich ,@ﬁ@pramspecn@w ghéhe rqséa& hytelspxides wdicinetcusfin thecase of

nyeroifii dicirh B aa e R 58, & HRAL-BA YRR e
compdwﬁseAnﬁltl@iléVaMﬁtéQe of deVélqﬁo@é@h{ o cle@hed %o be that, without
dride, and al so nethyl nethacrylate et hy

|
add't'm%&%tﬁy phother seppiatingsadanisya stecessilseparatinicesalideatalyst
and llqgﬁ{ @anaﬁ rq%@ﬁ&s lsehggél?%c &L&a‘?ﬂpl?éfﬁpﬁ,t@@?hyh%%ver the use of

acr umara

this cafalystr@s’ezm meolebd b fbm‘mﬂic&t ef uddiedifad by-prouiats,
nmononet hyl mal eate, di net hyl naleate nonoet hyl

mal eat e- and/ or di et hyl nmal eate. is possible with
j fi I
e G P08 deppctamyengstl Ll

procesegaﬁcm mfepemhg carteidylic a;zlcbaienvedam/bg,l esydielgrodribdeylic esters and

t.hacr Iate u at.e,
carbox§ffid, it B e ot In BB NT e SR fosxasasire
manneaféryd AR hlg%%w A 9§rtfcﬂ%r3ﬁ@hﬂ%n¢ 8§ﬁ§xét*é@des‘ffércfé?l’§/3{rl1 'pFov:dmg a
acids or car lic acid erivatives, I east “JO on
procesa|f@rdi$m0\am@1partlcaiarbmmop@at@s@aiab@ta wre@tteamresrrehawe and

substaff 5 ERATRERLEN e e ABNALEE] BB STEBaskSPIRLDy nput ane
low yielAlbbsggll ar restriction, and so IOM/nDIecuIar wei ght

-and/ or hi gh nol ecul ar melght compounds can be used.
Bot h polar and nonpol ar starting conmpounds are

These Gk Aty iR oHIERS wHiBFARTHOL Bafed BRIRLM B ey e
immedip&dig derilable torrdidasrrabletfasmahe \cenaectirisodiselisseddgrein by way of
preferred conmpound cl ass includes al cohol s and/ or

mtrodurénﬁrh@ge RehieNer Rea presgss hayinmall fhefaatunss\ofidlaim 6 Appropriate

' ~mod:ﬁc$ﬁoﬁsn$ {Hr 8Bé§§eesr Q@& ngotg‘tﬁe xﬁve%'ﬂloﬁaéd'??fg?ﬁeiﬂ?%%nns&bclalms. In

ncl'ude especi a ["am ne
add:tloretthgIwma’worcdn@wwm Zikoﬁ@rrsoa);bmmbneo tRéke problems.
di propyl am ne, N-di net hyl am nonet hyl am ne,
2-di et hyl am noet hanol , 2-hydroxyet hanol ,

By viﬁu%‘ifﬁﬁh@éﬁﬁﬂg; ﬁﬁa"%\ 5r<|a%g:tﬁ;r§%% %Mﬂe B@ﬂoénd/or a carboxyllc acid

derlvatlhs/dntoweahsbhb)rmdfbobnmnmbehwexhded]epé mlal contaigy catalyst
- thylhexanol nonanol , decanol,  undeca

used W'HbW@&%rrﬁﬂ a SHpgERkhSeEPent; SaI0LAIARHY ofpf@ﬁtcm@laahmth the water

{eading @?%g 0bt tr%cégtg%?%)broc S35 r‘%!panﬁgtc%?'ﬁé)ﬁf?,ﬁs 1] derivatives

cosano L ERar g olup o
is provided, r\mch cah beeserfbrngsuer & padticutary sikple andinexielsive manner
mﬂ have at |east one hydroxyl and/or am ne
and with W%Wallty These include especially polyners
havi ng a wei ght average of the nolecular weight Mvin
the range from 500 to 100 000 g/ nol. This paraneter
can be neasured by gel permeation chronatography
(GPC). These polyners include especially functiona
_polyoleflns whi ch are described inter alia in EP-A-0O
621 293 and EP-A-0 699 694. -In addition, this group
i ncl udes hydroxyl- 5 term nated ponaIkyI
met hacryl ates, which are described in US-A 5,254, 632,
DE- A41 21 811 or EP-A 291 662. In a particul ar aspect
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and/ or nonofunctional am nes. The term "nonohydric"
nmeans that the al cohol has 10 exactly one hydroxyl
group, and the term "nonofunctional” that the am ne
has exactly one am no group. In a further aspect, it
IS possible in particular also to use al cohols and/or
am nes which have two or nore hydroxyl and/or am no
groups. 'In this case, these groups may have the sane
reactivity or a different reactivity in relation to
the reaction with the carboxylic acid and/or the
carboxylic acid derivative. 15 Further reactants arise

At the sz tilR, &?@t&%&%g@é aw&dp{gam iRGSRION AV 9 stefr\%s of further

|nvent|on y way of ‘exanple, which are listed
advantagesio be achiibeer@ne of Hibserisdoat thequocm mccm’én:@ to the invention
to the inyention inclu

makes oS toh @i p Y et ol e et s tipm Ak feactidn mixture
with h@ﬁ%ﬁé‘e@ (OWPERSRR le)Eﬂtéﬁd lJW?@l@b%%e@WhI@éﬁéjrﬁfg ?@ﬁbélé and

erive fromsaturated al cohdl's, such as

essenfialivt ¢orapleje earapval-gitop ghtalysis. h) acryl ate, | sopr opyl
(nmeth)acrylate, n-butyl (nmeth)acrylate, tert-butyl
(et h)acrylate and pentyl (neth)acrylate, hexyl

The protBsS hassnir] © thé- invdntidreyabléseid eIt @r@parﬁﬁ@h)ﬂf carboxylic

(meth)acrylate, 2-tert- but | hept yl (msth acryl at e,
acid domaiivep. mqpr@@egsﬁ ﬁS@eC@J SEPOpfictasids or derivatives thereof are

- used. {3@4}&@% ta}fidgicgim IYa t IFEF @g%#@{:ﬁg gfjfﬁﬁ%bla.—COOH. Derivatives

of carbioxytt byidsnnl@lodé eérrebnb)l%casbce(wc edmlsagdrboxamides and carboxylic

' anhydrthiqesjél)ggaﬂcs%{qlggéfg 7 lo%%??pgmnﬁng)gafggrl antdeére described, for
| exampiéT%@cﬁﬁ %@Je‘?metfetx'ﬂgﬁe@?ﬁh édﬁé}ﬁbﬁ@ Irgbfy, pent adecyl

th)acrylate, hex )acryl at e,
2- et hyl hexadecyl (et h) acryl ate, hept adecyl

| 7 | h
The reb BTN deeq M Sesaroiall b SRl ol iclolatin sarby s acids,
saturat@d%ﬁ%é&%r@@&?&érb@&?ﬁd‘éé%%ﬁd QrorﬁatléQﬁt’tfé&yh@é&@g%ﬁ)denvatnves

h)acryl ate, octadecyl (neth)acrylate, nhonadecy

thereof( rT rﬁ@t QE)I’EQXWCaﬁCEdS ef G@WMyl(meclbl) wtlmsefora@tew%raaﬁ@ms may

cos acr docosyl

have opehH 8E Pr&EEra e ULeolRY ar BRIV ot (bBe 97858

(et h)acryl ate; cycloal kyl (meth)acryl ates such as
cl ohexyl (neth)acrylate,

aB%/cl opentyl (meth) )acryl ate, Iy
The pagliculayy p;afe@a@pgrbqub@ ﬁapw@rlpp side especiafly methacryllc acid, acryhc

acid, iR p B 1B E Bl sieibalic el do, Y g ot acie

phthali¢ Beld) Isuphihaliceacid neréprithalid atigsanhiriphellites doig. from

unsat urated al cohol s, such as 2- propynyl
10( et h) acryl at e, aIIy| (meth)acryl ate, vinyl

e ordEA LB s LB i By e
anhydrb;&éiﬁcﬁ%?tﬂﬁ?ﬁélcoﬁ@l@m d@fgl}?ﬁgz %}Gp ﬁgﬁ? gglﬁ)l/l ;rto? 1 to 4 carbon

atoms, %@zemp@dy@tamrqmﬁm@py|eéh@nol2p JRstapgii pentanol or
di hydro ropyl (neth)acrylate,
hexanogngiqu)%éfi%ﬁfe%’%b% 'alneéi ol X{Eret ﬁ{acsyl.atza, d

1, 10- decanedi ol (neth)acryl ate; 20 am noal kyl
(neth)acryl ates, such as 2-diethyl am noet hyl

Ina par(tw{aﬁ)a@@eyt alt the resenhisveyiicintoisi pnssihje witherrrjerenge 4o ese
especnaﬁ@/ 6hthahc anhydride and/or maleic anhydride, and also methyl methacrylate,
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3-di et hyl am nopentyl (neth)acryl ate, '

-3-di butyl am nohexadecyl (neth)acrylate; 25 aryl

(et h)acryl ates, such as benzyl (neth)acrylate or
phenyl (nmeth)acrylate, where the aryl radicals my
each be unsubstituted or up to tetrasubstituted;

car bonyl - cont ai ni ng (neth)ac?ylates such as

2- carboxyethyl (neth)acrylate, 8 carboxynethyl
(rmeth)acryl ate, oxazolidinylethyl (meth)acrylate,

N- (et hacryl oyl oxy) f ormam de, acetonyl (neth)acryl ate,
N- met hacr yl oyl nor phol i ne, '

ethyl %@6@5{1@/ ?Pé(ﬁyé ﬁ%ﬁ%g%&% E@?Pme}%z?cr%l%eo rgréethyl acrylate, ethyl

acrylaté, ((Bopytdradatd, byt agplaiey ﬂr)ortbnpgmwﬂunwratm djmethyl fumarate,

monoglpi fuShareien ke PV L AT o aRby v B ecf ik Rmesleate,

mono%hngﬁ‘éa éﬁté %Hmr%ét@gﬁﬁw%ﬁaat Ug ks BSssibid \MH‘T ﬁéﬁi@m% preference to

acryl ate toxyet (et h) acryl at

use e@e@iaibomwm&ymd@laqrm agxd,caw deayatWeetth@ﬁpétfnyexample

methyé@%ﬁ%aclr@@, tg‘@lcﬁ/ %fr @pglﬁ B [?trt] bu%leOhf?'na%rylate

' | t hoxyethyl
mefhy{*‘ﬂ?‘ha?%‘é?‘y’?ﬁ%%%‘l“y bpaéggymgﬁé?%@f st

201- et hyl - (2-vi nyl oxy) et hyl (nmeth)acryl ate,
As well as the above-described carboxylic acids or carboxylic acid derivatives, at least

one alcohol and/or an amine is used as a reactant in the processes according to the
invention. The alcohols and/or amines for use are not subject to any particular
restriction, and éo low molecular weight and/or high molecular weight compounds can
be used. Both polar and nonpolar starting compounds are suitable here. These
reactants are known in the technical field and are described inter alia, in the patent

literature cited above as prior art.

One preferred compound class includes alcohols and/or amines which have from 1 to
50, preferably from 6 to 40 and more preferably from 8 to 30 carbon atoms. These
include especially methylamine, dimethylamine, ethylamine, diethylamine, propylamine,
dipropylamine, N-dimethylaminomethylamine, 2-diethylaminoethanol, 2-hydroxyethénol,
2-hydroxypropanol, 2,3-dihydroxypropanol, 2-(2-hydroxyethyl)imidazole, 4-(2- '
hydroxyethyl)morpholine, hexanol, heptanol, octanol, 2-ethylhexanol, nonanol, decanol,
undecanol, dodecanol, tridecanol, tetradécanol, pentadecanol, hexadecanol,

octadecanol, eicosanol, cetyleicosanol, stearyleicosanol.

A further group of alcohols and amines includes oligomeric or polymeric compounds
which have at least one hydroxyl and/or amine functlonallty These include especially
polymers having a weight average of the molecular weight My, in the range from 500 to
100 000 g/mol. This parameter can be measured by gel permeation chromatography
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Furthepreastanis anisp Hwsp e pygstusty pf

cycl ohexyl oxynmet hyl (neth)acryl ate,

nmet hoxynet hoxyet hyl (neth)acryl ate, benzyl oxynet hyl

(meth)acrylate, furfuryl (meth)acryl ate,

252- but oxyet hyl (neth)acrylate, 2- alkoxynethylethyl

(meth)acryl ate, such as 2-nej-hoxynet hyl et hyl

(nmeth)acryl ate, 2- ethoxynethylethyl (neth)acryl ate,

2- (i so) propoxynet hyl ethyl (neth)acryl ate, 2-.

but oxymnet hyl et hyl (meth)acryl ate, 2-hexoxyet hyl

(meth)acrylate, 2-(2- hexoxyet hoxy) et hyl

(meth)acryl ate, 2-ethoxyethoxynethyl (neth)acryl ate,
«chp 2- et hoxyet hyl (meth)acrylate, allyl oxynethy

(met h)acryl ate, 1-ethoxybutyl (meth)acrylate,

nmet hoxynet hyl (meth)acryl ate, 51-ethoxyethyl

Thesel My F AU Ssstbaray drmetnal PR ORIRE, B e dasedped inter alia

in EP-ALE 6Q‘P|2193 Ay EPXAIN6S9 BQ@ Ih'@ddiﬁc%? rths' @o@ﬁtn%lédé’sf hydroxyl-
met hoxypol hyl ene gl ycol, nonyl phenox | yet hyl ene
term:ngt@ttmlyalkwxrtethamlptascjw&nqh anegtasaribed im S-A 5,254,632,

e FHGRIERRAA T n g eors o

2- (di net hyl am no) et hoxyet hyl (neth)acryl ate;
met h) acryl at es of hal ogenat ed al cohol s, such

Ina pa([tlg.llar mmﬁspf @mprqae@[t ﬁ)V@@fl?[l,a}f ] pos%blgﬁ@w@r{ppnohydnc alcohols
and/or @gﬁgﬂﬂﬁﬁé{ ?mp ,f’mﬂ rﬁgﬁo@fcﬁ(@% Igrééeﬂ% fhefHhRbRol has

ronoe

exactly oré lh)/a@(yl gﬂoﬁp, ahd Qh@t&n’myho(mfembbiamlytmehe amine has exactly
acr sters of _.oxo al g hol s; .oxira

one ar%wgt 4Ry n| aél ler agpRch 9 possi ?ee IRaHEE A aps% to use alcohols
and/or(agﬁh%% i ALGe t\ﬁ? ‘(‘){ ﬁr&ﬁﬁ%ﬁﬂ?#yl GHBIdN ARG #bEps. In this case,

epoxyundecy
these gmup&mmohg%ﬂmjmb reaemmya:zrraycmﬁeeent reactivity in relation to the

reactlopﬁglltmﬁ? @he%(ﬁgé%%mgacr | &4 d: ng{%qva%'

siltcon- cont aining (neth)acryl ates, such as

2- (di met hyl phosphat o) propyl (neth)acryl ate,
nerass yngcpr@hng to the invention

listed by way of example, which are listed below.

The preferred products of the process according to the invention include compounds
which have at least one polymerizable double bond, for example
(meth)acrylates, fumarates and maleates which derive from saturated alcohols, such as

- ethyl (meth)acrylate, n-propyl (meth)acrylate, isopropyl (meth)acrylate, n-butyl
(meth)acrylate, tert-butyl (meth)acrylate and pentyl (meth)acrylate, hexyl (meth)acrylate,

2-ethylhexyl (meth)acrylate, heptyl (meth)acrylate, 2-tert-butylheptyl (meth)acrylate,
octyl'(meth)acrylate, 3-isopropylheptyl (meth)acrylate, nonyl (meth)acrylate, decyl
(meth)acrylate, undecyl (meth)acrylate, 5- methylundecy! (meth)acryléte dodecyl
(meth)acrylate 2- methyldodecyl (meth)acrylate, tridecyl (meth)acrylate 5- methyltndecyl
(meth)acrylate tetradecyl (meth)acrylate, pentadecyl (meth)acry!ate hexadecyl
(meth)acrylate, 2- -methylhexadecyl (meth)acrylate, heptadecy! (meth)acryl_ate, 5-
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di met hyl phosphi nonet hyl (neth)acrylate, 10

di net hyl phosphonoet hyl (neth)acryl ate,

2- (di but yl phosphono) et hyl (neth)acryl ate,

2, 3-butyl ene( et h) acryl oyl et hyl borate,

met hyl di et hoxy( et h) acryl oyl jt hoxysi | ane,

di et hyl phosphat oet hyl (neth)dcryl ate; heterocyclic

(et h)acryl ates, such as 2-0-im dazol ypet hyl

(rmeth)acrylate, 2-(4-norpholinyl)ethyl (neth)acrylate

and 1-(2- (meth)acryl oyl oxyethyl)-2-pyrrolidone;

(met h) acryl am des, such-as
lsopré}baﬁi’eﬁ_égg@g@%ﬁ)%sﬂ)]&% %ﬁélg@#yléﬁégém (Rfdth)acrylate,
5-ethy{p@13dagzyir(me5th Bcpyldienstingpropylogiydecyt (metb)adraatel ctadecy!

(meth Wﬁf %ﬁg%%%ﬁ Ee) elccysyfamwgt%)acqylattee rcré?ylgicosyl
(methzbdrwa'f@tdwé@@%ﬁ (FREGDYEA RS, hﬁcﬁfb"syi @tHfacRbis and/or

fonic acid derivativeés such

- eicosyltetiastiagadylymeih eerdatest hyI pr opanesul fonic acid or

ovclofh T REE B e R0 oo PSR

' (methydtti‘yl’atl@ 3-dfyithelonerd Qﬁﬁt@)@@@ﬂﬁbnﬂoml trhgth)aaronrité oy Bf’m-t-butyl-

articular interest with regard to the reparatlon

-vmy&yc e;(wle(.néetmqwlﬁtee@ Yéubiadra hwlcyM@xﬂdwthﬁq?ﬂa@,

' (methﬁagﬂﬁgfe@ Which ‘Babf(}g R %@?ﬁ.’rrlg dpélgﬁﬁg,ﬁﬂ(h 25 APIRPY Mt e

transes Ving a

(meth)amydam sallwl (h’feth)edjrylaw Virgd (metk)actyfate yslbmeth)acrylate; and also
whi ch are described in 25 docunents US-A

the cof SsBanGgS TUMARISR ANE PRISEISang. &P A 291 ago The

hydroR/2R68 BHef 2, which can be conbi ned
yer )ggrt | gﬁllear)Ia%ﬁsucce%’gb?1 y with the process according

- 3-hydrozypropyl meﬂlt)aarpll,atejescrl bes the preparation of

34d"’fyﬁc"m%gﬁqg%r %g theggﬁng:alrreI g;lnul al R HOro OR
2-hydroxyethyl (meth)acrylats,

2-hydroXypropyI (meth)acrylate,

2,3-dihydroxypropyl (meth)acrylate,

2,5-dimethyl-1,6-hexanediol (méth)acrylate,

1,10-decanediol (meth)acrylate;

aminoalkyl (meth)acrylatés, such as

2-diethylaminoethyl (meth)acrylate,

2-trimethylammonioethyl (meth)acrylate sal,

3-diethylaminopentyl (meth)acrylate,

3-dibutylaminohexadecyl (meth)acrylate;

aryl (meth)acrylates, subh as benzyl (meth)acrylate or

phehyl (meth)acrylate, where the aryl radicals may each be unsubstituted or up to
tetrasubstituted;

carbonyl-containing (meth)acryiétes, such as

' 2-carboxyethyl (meth)ac_rylat_e, ’
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X is a bivalent radical and R2 is an al kyl radical
having from1l to 40 carbon atons, wth the proviso
that n is such that the nol ecul ar wei ght of the
macronononers 1 is in the range from500 to 5100 000
dal tons, by transesterifying_nononeric esters of the
formula Il 8 (1) HO .in which
Rl is as defined above and R3 is an al kyl radical
having from1l to 8 carbon atons with a
hydr oxyl -t erm nat ed pol yal kyl nethacryl ate of the
formula I'll yth Nyl-1 1=0 OR2 in which X and
carboX¥méthgl @asth)asyed i ned above, with the proviso that n’
correSponds’'to'n io with elimnation of the al cohol
oxazoligirglethy (metmactytateonpound of the fornmula I. The
N i val IenfD X adi czﬂ%i s preferably a hydrocarbon chain
N-(m C&ﬁ% é‘%’g?%?'&'}“ s from2 to 30 nmenbers, preferably

acetol {(fheth)a&ryldiel dge directly adjoining the polyneric
art of (I'), where up to 9 carbon nenbers may

N-metggeﬁy&wémnypwneepl aced by ether oxygen. In addition,
| 15 di C the chain may also be interrupted
Nmetﬁ%@b%?i Bt o1 0o "The Tarml o) "32 Q0ORR B

N-(2-mdthhémyidyidxye€nl)-2-pyridii@inoneC- N ; -N-C- in which Ris
or an al kyl radical having 1-8 carbon atons,

hyd
N-(S—naﬁ%hégl%ﬁﬂg’mypfwl)c%TerﬂQHdE@d’iGti on, it is possible,
N-2-miglh S pBREREE I D GIBGRETL | epar ed by

‘N-(3-nvethatryloyldxyhepladealyl)ZBgypolidinbed;i ns wi t h Scar boxylic

oo B GlnSEafan b oo ARl 2 ooy

(meth)ge‘?qeﬁgacryl ates or (neth)acrylic acid. Such nononers
are described, for exanple, in EP-A-0 621 293 and

2-ethogystheryreothybOnethjaeykatepnoners i ncl ude at | east one
r whi i erived from pol yol efins. Pol yol efins
2-etho%(egHﬁlr{g1ﬁ{ﬁ?e}?r§1ﬁ 'technical field, and can be obtai ned
(methfBeragtesr®mdthbngicahbrnegctaad/ or -al kadi enes whi ch
consi st of the .io elenents hydrogen and carbon, for

tetrahygxefpue/! émefin)eae/later opyl ene, n-butene, isobut ene,
. ' ' . In this context, it is also
V'”V'OX%@‘?’?‘%?@S’{ @%@ﬁ%‘ﬁ&%t?’hr ough sui tabl e processes,
methoB@tyetyethngmalth)edrngtee, for exanple, a hydroxyl or
am no group which can be reacted with a carboxylic

T-butoxsrepyimetelachoxipl i ¢ acid derivative in accordance
1 -methW-EﬁvﬁwD%x%e%ﬁﬂ% &ﬁ%%%ﬁgte, 15

cyclohexyloxymethyl (meth)acrylate,

-methoxymethoxyethyl (meth)acrylate,
benzyloxymethyl (meth)acrylate,

furfuryl (meth)acrylate,

2-butoxyethyl (meth)acrylate,

2-alkoxyméthylethyl (meth)acrylate, such as 2-methoxymethylethyl (meth)acrylate, 2-
ethoxymethylethyl (meth)acrylate, 2-(iso)propoxymethylethyl (meth)acrylate, 2--
butoxymethylethyl (meth)acrylate, 2-hexoxyethyl (meth)acrylate, 2-(2-
hexoxyethoxy)ethyl (meth)écrylate, 2-ethoxyethoxymethyl (r_heth)acrylate,
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A further product class is that of conmpounds which can
be used especially as plasticizers. These include

- esters of phthalic acid, isophthalic acid and
terephthalic acid, which have at | east one aliphatic
al cohol radical, where the alcohol radical may have
preferably from1 to 40, and® nor e preferably from4 to
30 carbon atonms. These 20i ncl ude especially
di - 2-et hyl hexyl phthalate. The inventive reaction
takes place in the presence of at Ieast one
hydrol yzabl e catal yst. The expressi-on "hydrolyzabl e”

2- ethd%g@ﬁrmq %pépg[a élt al yst reacts with water, preferably

S whi ch have poor SO|ubI|Ity in the
allyloxpmediuyd t{meth Jacryldieese cat al ysts are 25 known per se and
have E e sed or sone tine to prepare carboxylic
1-ethoxybily amides. 13 These include especially

| metho?%@kﬁﬁ(ﬁne}’lﬂé&rglé%sm ain titanium zirconi um and

fnium t [ um num and/ or lead [cf. H

-ethometbmmbmyﬂatérh Vol ker, Acryl- und
p. 37- 68, Springer-Verlag 1967,

 ethoxy tﬁa@rn{ é rb| ndungen,
DETRYAMSB)ariMatays A 4, 777, 265; US- A 5, 210, 177; EP-A
_(meth)é&?_h@%terb’%f ?o&xo&gésh%ﬂe%e SRdé HTdr aledhols, ok E%lthe

. US-A 5, "US-A 4,505, 091; DE-A 196 02 941;
(meth)acnytie gstera eimethorgiolysthplepearyigl. nemdphenmipolystiylanmglycol

- UARLJBAE o SRR o 85 8 U g e o

(meth)aﬁrglhd @eldaifcknmtaﬂﬁple hadimedsylamind @trmyem(mém@mm s

fﬁ car boxyl ates of titani um_ zirconi'um and
(meth)ﬁgw tesrof halegenpind slgrhalidpésh Pead, preference being

2o aEREREg! L0 U0 1 e um o e

4-bromepphecybnsthizoomplateyds. of the titani um group, which
. Lhcl yde especi al | i, tani um zirconi um and hafni um
1,3- d'CI?E’ég' “Pr?c?lyﬁg"é t?‘f)%‘)r/ %ée exanpl e, conmpounds of the
2. bron'fo‘éfﬁ'?ﬂ(%t%érylé\{@ MOX2, RMX3 and R2ZMX2, in which Mis
X'1s a halogen. atomand Ris a

2- lodoatwlr Mhlamylgteaup,_ where the X and R radicals may be

.ChIOFOfg%f?Ié/FQP fferent R may be a |linear or branched,

e§aturat ed hydrocarbon group which may

(meth)étﬁym: ést@@éﬁowambhofsor exanpl e a hal ogen atom Ris
referably an aliphatic group, a cycloaliphatic group

oxwanygfmat’n Jaerylaies,csupha®, 20 which has 1-40 carbon atons,
carbon atons. The particularly
S'EP%{)@L@; ﬁg‘ﬁy*}?éﬁ%’gaé ©catal ysts include zrCl4, zrd 3,
3 4-epok mBiH »2 Cl2, ZrOCl2, Zr(C2 H6)2 O 2 and
PP e

2. Exanples of the nitrates include, for
10,11- wwndecﬁmswﬁcwlaie, the titani um group, 25

1011-GRB el kRGeS T 20 or M and R is a

2,3- epdkyéyéléﬁéml(mgtmg@ lfkei s preferably an aliphatic group,
cycl oal |€ehat| C group or an aromatic group, which has

QIYC'dyl](n'lﬂjhmﬂda atons, preferably 1-20 carbon atons.

ohospRPhE EaT s f O LRI F\Sﬂg‘v\/ﬂ%ch v

2(dlmeltr$yl;ghos;ﬂfat@)fprd5f5yl (Ret@pe rﬁéteare each hydrogen atons or
each i ndependently h drocar bon groups. R and R' may

2-(ethylenephosfiu t(n;retl!m crylate,
dimethylphosphinomethyl (meth)acrylate,
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| i near or branched, saturated or unsaturated

hydr ocar bon group which nmay have a 5 substituent, for
exanpl e a hal ogen atom or a hydroxyl group. The
carboxyl ate may be derived from a nonobasic carboxylic
acid, for exanple fumaric acid, malonic acid, tartaric
acid, phthalic acid or triméiitic acid. Accordi ngly,
the (R CO0)2 group nay be a radical bonded via a

coval ent bond. The R and R' radicals are preferably
each aliphatic, cycloaliphatic or aromatic groups,

whi ch have 1-40 carbon atons, preferably io 1-20

dimetifABROSHIRNBThy AkeYadatateho A Bitklo RESpRA Sthy @AY Plate,

i'nc or ‘exanpl’e, “‘conpounds "of the fornu

- 2,3-butylerefmsthiacrroyethiyiborate) 2] n-R', in which Mis Ti, Zr

n the range from1 to 20,

~methygﬁ%tﬁfg'}%@p%}ﬁ)e?chliogfq?fg&éﬁsl%% nost preferably from4 to

diethy®hogpHaiBetthh (inetidabiatecar bon group, where the R’
rTadi cals may be the 'same or different. R' may be a

heterocy@lica(meth)seafriredsucinesir at ed or unsat ur at ed

21 OF RO P Ry B e B e 12

(meth)acoddylodyathyl-abyrdligione; group or an aromatic .group
whi ch has 1-40 carbon atons, preferably 1- 20 carbon

ich |
(meth)acpamideseSUeRA8rred catal ysts incl ude especial |y

(2. j: 20 tetranethyl titanate
N-(3 d%%}&&éﬁ"“?@?*?i@é”&%?@s%i%”.’idghat e Ti (0-i- C3H7) 4,
N-(2-hydtoxgethyl)(meth)aogtaamifie( 0CAHI) 4, tetraoctyl titanate

Ti (0081-117)4, tetra-2-ethyl hexyl titanate
N—(3-hWr§3@y%}%ﬁilmésdfle;pp¥ m%f.%&#%'aa?'ﬁ% titanates of the
N-dimdtAVEMiBorkd g’tihg idd- CAH9, where n is selected

lmsugh ﬁhat_Fﬁ@ﬂgli 0 F?@ al kyl titanate has a nol ar
quaternarysarnmoniiemreameodndmsudods NetrinbsibylghmobniuTirepyl-
thcat | ysts are obtainable, for exanple, from DuPont Tm
(MG BRSPS trade name TYZOR(r) TPT, TYZORO TnBT,
sulfonid %&fREeMRHves %@%@s@’—ém%ﬂﬁaév%iéﬁﬁﬁb@-@h@tﬁyl%@& dné&ifbhic acid or
- TPT and 20% TYZORO TnBT), TYZOR(r) TOT and.TYZORO
N-(metim)agryloylsedmexyl , heptyl, octyl, nonyl, decyl, undecyl,
dodecyl, tridecyf, tetradecyl, pentadecyl, hexadecyl,
hept adecyl, octadecyl, nonadecyl, eicosyl,  heneicosyl,

‘The exgesesion 4(nigth preyhtest gldlagssmethacipRraPRhd atllateBuand mixtures of

2-met hyl propyl , 2, 2' -di net hyl propyl, 3-nethyl butyl,
the twop- et hyi hexyl, vinyl, allyl, 2-butenyl,

6- net hyl - 4- hept enyl , cycl opentyl, cycl ohexyl, .

nmet hyl cycl ohexyl, ethyl cycl ohexyl, cycl ohexenyl,
The prdcéiascaﬁbloﬁdﬁﬁ?aditl%%verﬁbﬁﬁwa paaicyfar ibenestwittprejzed by the

and naphthyl. The catal ysts detail ed above can be used
prepargtieh Qf pRIYMEyS wthége%dﬁvglemda Refgncedn madeeespecially to the

prepard T eE S A Bb AR BB yebBSel RS APt iiete
mono el idth l@ﬂrd@ﬂfteirﬁir@t@@?o%lk‘?bﬁ@tﬁamraté,whi@h|are described in
ter this reaction, product s

-preferred catal ysts. Al by -
documeps S o, 2 08 BiRzAM 21 Grifirand EBabEHrE0%an be
renoved before the use of the catalyst. The reaction
, detai | ed above can take place under the known reaction
The provedidfiusia\ 5 PBAR3T, ditiigh tan eecdmhBpedr sardculaig successfully with
- tenperature is not subject to any particul ar -
the progess accarding. tortbe invantighe d,es‘t:nhesr%@cwne@ﬁr@m pfgmacromonomers of
; nder el evated or reduced pressure, or else
thegen%%&??éﬁggﬁd pressure. Simlarly, the reaction can be
carried out at the customary tenperatures, preference
being given to tenperatures in the range fromO to
350C, preferably from50 to 250C, according to the
-reactant. 20 During the reaction, the presence of
wat er shoul d be-avoided as - far as possible, in order
to prevent premature hydrolysis of the catalyst. In
general, however, small anobunts of water can be

"~ A7 1
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16 pol yneri zabl e carbon-carbon double bonds, it is
possi bl e to add pol ynerization inhibitors which
prevent undesired pol ynerization of the acids, esters
or am des After the reaction, at |least a portion_ of
the catal yst used is hydrolyzed by the contacting 5
Wi th water. The higher the oportion of the
hydrol yzed cat al ysts based on the total amount of
catal yst, the better the renoval of the catalyst from
the reaction m xture subsequently succeeds.
Accordingly, preferably at |east 70% nore preferably
at | east 90% and nost preferably at | east 98% of the
cRf al yst used is hydfol yzed. io The hydrol ysis can be
effected jn the reactiqn m xture by adding water. In
sek thEwat & oah be effected before the
addijiti on of the su r@bsorbent, after addition of the -(I)
g

H supér absorbent or tjog€ther with the superabsorbent.
Preference is givegg%o addi ng the water in the form of
a noi stened -supera rbent. The water can, for
i _exanpl e, after the reaction of the carboxylic acid or
in whiglt Ry lschycip@x o meth¥li d derivative with the al cohol or
: N s ended, be added to this reaction
Xlseabggg%ﬁpﬁﬂkﬁﬁ% dition, the hydrolysis can al so be
Rz is aaféfll&ydtrgdigéghams@ Prenat eormhmrbon ai@ms;ﬁ{mthftbe peands tieatimis such
a fixe ed.reagtor. In this case, the reaction
that theirme/RFUAE eIk o) 462 AT AGIGMEISvids dB the FaideRamppe to
100 O(fU’Jjé‘lths‘?r a tube, which contains a noistened nmedi um
' 20 preferably a water-conprising superabsorbent. The
by trarsesternifyiog nenanend esters of treefbrinula tthe hydrol ysi s
shoul d be sufficient to enable very substantia
drolysis. In one aspect of the present invention, it
is pogﬁgble; for exanple, to-add at |east 0.05% by
Avetgfhit, preferably at |east 0.1% by wei ght, especially ()
at lleast 25 0.2% by weight, preferably at |east 0.5%
H by @ei ght, nore preferably at |east 1% by wei ght and

i . nost_preferably at |east 2% by meight of water to the
in whichd3cisiasrdefinedualeovenaad &eris g6 aikyd radigakhaviag dnal 1 8 carbon

atoms P ALTORIPRLR A BoRBRE TGP E ol RimldiEn

addi ti onal added wat er, neglecting any water present
in the rea on m xture. The exact water contents

__dep on_Lhe 7 hydrolysis sensitivity of the
HO ggt@ﬁ%%t, n?@ﬁ% hydrol ysis tine and on the hydrolysisl“
tenperaturg_Small water contents may |ead to a ()
somewhat | ¢nger hydrolysis time. On the other hand,

t he anmount gf wat er added shoul d be kept at a m ni num
i n order ﬁ% 2t0 exceed the water contents to be

in whicg %g&gglq?é%%cﬂ:ag%d%ﬁ{g ae!aqu\{eeg %{@&%@%ﬁ&g&ﬁg%‘ﬁéjértrésop%nds ton
with elifSRIN cﬁdmé'a%gor{ RRORINS forrHtRE 'c%hﬂﬂdﬁd ch*‘tﬁe%Frﬁmfa .

contents can be kept particularly F'ow by virtue o
addi ti on of a noistened superabsorbent. The

The bR B Kot b S Bp Sk B SRERB0y. fas rom 210

30 merFRERTRICKLRPIAN S T SR CISRTIOHE B RTE pfter ).

where @htv@ cadzom peiyvarsimay optionalfiebe replated iy zthsuokxygen. In addition,

in the XGGIGEEbP Ehalf iy Ao e RIEROLPIRH by LaR QI A5aIeRE Of the formula:

hydrol ysis. Accordingly, the hydrolysis tenperature
may preferably be within the range. fromO0 to 250C, -
nore preferably from20 to 150C and 15 nost preferably
from40C to .100C. The duration of the hydrolysis may"
be within a wide range. The hydrolysis time is
preferably at nost 24 hours, preferentially at nost 1
hour, and nost preferably at nost 30 m nutes, w thout
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25 technical field. The term "superabsorbent” is |

understood to nean especially a substance which can

absorb a | arge anount of water w thout the substance

bei ng dissolved as a result. The term "absorbent”

means that the superabsorbe;t can store the water,

resulting in occurrence of :%E|ght i ncrease. The

water is preferably retained by the superabsorbent

even under a slight pressure of, for exanple, 80 g/cn®
- which is exerted on the noi st superabsorbent.

Pref erred superabsorbents are crosslinked pol yners.

These preferably include crosslinked pol yners which
i conpri se uEL;e of rglic aci nd/ or nethacrylic

—(C- étg_d 5. Ah polLy _gon‘gL_' especially crosslinked
pol yacryTi.C actds or crosslin e% starch-acrylic acid

o w8 BB B 0 05 BPS B £ 4Bn e

or potassi um hydroxide solution. Such polyners have
been_known for sonme tine and are commercially

In addgigg; jtappessibler threHahte procassfdbe paeean rrerﬁﬂtro&, tyobtain

macrogwes rrﬁ%rjs cyﬁ%l‘?‘(:%% rb‘e e% ﬁ% egcfib)? ﬁ@&_ﬁﬁ%@bgﬁcﬂﬁggg%g%oleﬂns with -

carboxigie Ac@s&?rébai!ﬁ@(yhl?raeidademiatﬁﬁep&romm Babomeyarbon double bonds,
f or exanpl e, 39 9% by wei ght

for exagr;?%rﬁgg(}rieghgec a%%rgm%)amhc q)qr n@ggers are described, for
exampf‘é hM'E!?ﬂAC@bQY W&E@t LED 696 '6@4C?Hé$é cﬂfb i qg@ﬁrgg at least

are neutralized to an extent o
one grtntmm %hrcrbbs dbrwe%fmm\m!mieﬁmp ri%rﬂyamlafuheyafb RSwbyn ch @uﬂhmcal field,

and cagotbegpé pgly\%eh Ien| aelele %%ﬂ%gge\gﬁvg}?ﬁ consrst of the
elemerﬂé?fy@if@é&rb/ar@d a;ar?o&ﬁbYorV‘@teGﬁble é%ﬁyl@ﬂ@ ﬁﬁopglé"n% n-butene, isobutene,
ymeri zed crossllnkln ent s; by

r pol
butadieqs, gmprepeemethebcrqntexts%rw @aarblect@ oatawar @r@@@h abitable

+ proces S B0 LR TP b B R S b APt Ricc e Which can

be reagledevit & YatswXylic acidadr 4 eatiox9ie agir derhaaes in BkesrdaRte Wwith the
revents dissolution in water, but permts swelling.

preseny pros@dbt i on, preferred superabsorbents are 25
addltlonally surface crosslinked by a second
crosslinking step. In this step, a second crosslinking

A furthagmﬁucﬁclaw I9 that bbcoimposiHts adtciotas bealsdisesrnily as
artrcles and crosslinked 19 2000

plastlcr%?réf Ehﬁﬁg {hdlyde peterantphinalmasts, p?ﬁnr&h@w%arprﬂrrerephthahc :

* acid, whAHARSATOSA Ghal 13 BRI adTUE wihBThe Bt FibA may

e range from e shape o
have preéertabb,l fasml 5 toudhd naned breone praﬁeﬂablpérqmmtbCSCESanﬂﬁh dtems. These
@i gr gave an irregul ar shape. The particle
rnciudegsggc ¥ divé-qtaylbexylndihaatecr een anal ysis, at |east’
80% by viei ght of the particles having a si ze within
the ranges of values specified. In a particul ar aspect

The invehtivdeegutiondakes plaestin the préseresisstildast OMé drolyzable catalyst.
0 use superabsorbents with a densit

The exrfrrﬁgis'eﬁr@e B&gr zaplsmmeans thatdoe C@lﬂ'Y%ﬁéCtﬁr\@%W@B@ry pfefenably to
form coﬁﬂa%r} s 4 Wh%ve#&:o?@%ll,ﬁ)tﬁﬁ rﬁ%d@ﬁr@%‘uppeg{e?rfﬁgse catalysts are

Sor ent S

known mnreéeeaa@lhavaibele&aﬁedlfér gbthe ﬁﬂne&o\{ﬂep@ret@rbcxyhc esters and
determ nabl e i n accordance with EDANA 440.2-02 (1SO -

carboxafiglgs. 5: 2001). Thi s parameter depends on the salt
content of the test solution. The val ues reported are .
based on an aqueous sol ution which contains 0.9% by
wei ght 15 of NaCl. The retention capacity of preferred
superabsorbents may be at Ieast 8 g/g, :
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nore preferably at |least 15 g/ g, this paraneter being
determ nable at a pressure of 80 g/cn2 with an aqueous
-sol ution which contains 0.9% by wei ght of NaCl. The
retention capacity can be measured accordi ng to EDANA
441.2-02 (1SO 17190-6:2001) gr EDANA 442.2-02 (ISO
17190-7:2001). 20 Pr eferred super absor bents have good
swelling properties. After a swell tinme of 1 mnute,
the swell height nay preferably be at least 3 mm nore
preferably at least 4 mm To neasure the swell rate,
demi neralized water (DMN= < 0.8 ps) can be used wth
rﬂu%hmﬁ‘en@ h&ffium, tin
e B o ot o SR PP ’

alummntaaend/iqngbeadjisf t$uBsuguhintigamuelie \EditerbAcpll-aoet ont o

MethabyRieBinilRoen ' cils60 apeirdrh g, Baf NS 238 16 %

US-A ﬂ?W%saUsmOb pab 8177, EFCR 49%638;hesm umm 39 Epaw@sm 851;
the swelling of the super absor bent . ' For

DE-A Q4 F78bIR-A 5,660 205nbISeA 4605,0916DErAL 6 @%ﬂ%el g, Chem.

22 787180 (RSP 8PRoSh gl RO PRI ourHiSni grg soue

the reddiienphédiger, in mmis determned after 1 m nute by
' means of a recorder. A suitable superabsorbent can be

obt ai ned, for exanple, by polynerizing a) 55-99.9% by
Catalygi@ IfglhElSé)bltﬂ ﬂg?fég?g@é? el @J&Qlkﬁ?@%@f%&ll%‘é’, RfraA6 Geetylacetonates
and cactam&ydatgda of titardum nngccmimrmrcshafrmnmema,rq:mmlmnmdndﬁor'Iead

aci et hacr l.ic
preferepca tiging,aies. o5 aﬁ\)’ltﬁrt'ﬁﬂi\‘\% FrERMHE 8¢ BaBHUT xt ur es

of these nonomers. It is preferred that at |east 50%

and nore preferably at |east 75% of the acid groups

Halidesaweiatmamhg lusgd @spsatalyets iaci%egeapmiallamngmmdaldfyhe titanium

aroup, U Pk ERtesweitly Ho i Bty e, Msee ihoibe, for

examp@nﬁemdebmhaglowhe Biﬁnﬂ@@n\m XN MOKS! REBI 018 RMXo, in which M is
preferably at |east 50 npl % Parti cul ar preference is

Ti, Zr og erx it & helegery atom wnddR imadydeesarbon growu wiere the X and R

rctioatB1al{TE L SnB GBS iy B K o et B0 or

unsatur‘é@e@@xyﬂiﬁc%rbdh bRRIPWRRANAAY have rossdtikaitsfor Exaripte a halogen

further nononers b) which may be used for the
atom. Rpiseprgferabbhan eliphriic@rospb arycipsliphetic geup o-apgsapatic group,

which h\é&% Pb%rp@rg%ﬁéﬁ\% ;fr%k‘ér%bwq‘g?bu@hpﬁ gtar ?rprﬁ%iparticularly preferred -

halide dmély@tsr ifitREEdRCINTICRXTEDOK| THCH Hsit Cly, ZrOClz, Zr(C2 Hs)2 Clp and
di net hyl am noal kyl (neth)acrylate, dinethyl

Zr(Ce Haki®lopr opyl acryl ami de or 20
acryl am dopropyl tri met hyl ammoni um chl ori de. More t han
40% by wei ght of these nononmers can worsen the

Exampl%\a&iﬂtﬁ@ In'itrettés ﬂfclmd@ fopbyamipte, coﬁﬁrmmd@&ﬁlthéklwmum group,
nponents c¢) used, which are present during

eSpeC'qélMIMQéNDzht REMENOaly, MIRENE)e)s Ay MiRo(MQs)ze wahd\é is Ti, Zr or Hf

and R i3 48580 iartE it BParBlfuBR it SR A flefPatehatio group

or an adPydicgioRd whith I@é@ﬁ@@éﬂb@ﬂaétog’fsﬂgbﬁefémy HVZD tanahcatoms.
acid groups of the nonomers a). or several functional

groups reactive toward acid groups. Exanples include:

T v AR e o SR T SRR P 5 . o

ali phatic esters of polyols or al koxyl ated pol yol s

wi th ethylenically unsaturated acids, such as

-di (meth)acrylates or 21 trl(neth)acrylates,

but anedi ol or ethylene glycol, polyglycols,

tri met hyl ol propane, di- and trlacrylate esters of
trimet hyl ol propane which has preferably been .
al koxylated with from1 to 30 nol of alkyl ene oxide,
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pol ygl ycol s or polyacrylic acids. The nol ecul ar wei ght
- of these polyners is uncritical provided that they are
wat er - sol ubl e. Preferred water-sol uble polyners are
starch and 20 pol yvinyl al cohol. The preferred content
of such water-sol uble polyners in the absorbent
pol ynmer is 0-30% by meight,lﬁreferably 0- 5% by wei ght,
based on the total anobunt of conponents a) to d). The
wat er - sol ubl e polynmers, preferably synthetic polyners
such as pol yvinyl alcohol, nmay al so serve as a graft
base for the nononmers to be polynerized. 25 To

examdlé‘M RxtO0 GDLMSE ?Cﬁ"g)XR'CY(‘F@'}J §'R“®?{Mér bﬁ)@&”@ﬁl R'COO);

t at or are 0X0
and OeM@@Q@HC@@Mon ve‘ydt bhis ﬁthM HRiR' &nchg are each hydrogen atoms

or sach GBS b bdh S5 B b s S Gy be
linear brSbiaABNEA [ Rfurdtdd BAURSHEIrSRH HydPBcarbBn (gsup W@?yﬂave a

crosslinkers and optionally further corfponents

‘ substittiert feraKanaplegohgliogen 24emmr a bydrogl groupi the |cgrboxylate may be

serv B i i SRR e GRSk o i o

tartaricCédid SpHithak@aEidest tamelRiedid yseaingly, B (R"@@@)z gtbép may be a
prior art features a broad spectrum of possib

radtcalmd@mmg afvelentdgadd The R’ r%ldda w@alaﬁr@ﬁrefafabhs each

aliphat rggeséidﬂag}ﬁeor Oé@ﬁ}ﬁ%%é@ﬂﬁ’é’,%hl% &a@%tf -2h %%ﬁ%q ) Ca{f?sal eferably

1-20 cé,ﬂﬁoﬁ a26ms082, DE 27 06 135 and US 4 076 663, whose
di scl osure on this subject is hereby introduced by
reference. 10 Inverse suspension and emul sion

AlkoxidRR! WiTBh IcAA Pl &ls @%aﬁé?S(.ﬁg i TRAO B ek SmBIE %ﬁf})&fﬁﬁs of the

I nventive products. ese processes, an a
formulq:th(DR"heand a"rcz¢mn(@5u"' Ti-8', irfwhlm Mnad’nre?trsordjli, nis an mteger in

the rangﬁgg e2C€ ¥ %It%'?i'i?&f/‘ 3rt°eﬁij?’g‘$ é)re{eﬁaté{y ?rom ﬂ to 8, and R"
isah d%@léﬁﬁ@)'hoé’rbﬁ OhBar &eSR"'\fSBFcaIs‘#ﬂQ tﬂéethﬁ%a)fﬁ@bk gfdront, R may -

initiated 1Eb means of free- radlca initiators. The
be a lineabes brariched, aawr@hedrmmr@awataﬂébydmcaﬂmnmunewhlch may have

o subs i M R BB S e Sor e rou,

cycloahbﬁbﬂﬁgfdxﬁ%ﬂ an arcbrhaﬁ@@f&m Whlch has ratesardehWb®s, preferably 1-
is ad as a graft base via the nononer

20 carb@@l atpmn oe mﬁfafrecb@atalyﬁtﬁampwd@t ¢$ﬂﬁdlaib’cﬁll<}‘iélt@‘latep Has example

tetrameé@é é{t%& hla{C?@eM er%'%tﬁ}?éa ?5%')/9 ﬁg&ll']algyl titanate

Ti(OC,R8E, Itbtr@bf@tyl @ﬁahawwn(@mgmml tbtfa@-b&@lhé@ﬁﬂﬁn@ﬁé rri((nl<r-®g—l17)4 or

can ect ed opol yneri zi ng a pol yfuncti onal

oligomefico/kylititgrategiod élaﬁ fpe'mulc'm GahleOnfd i |di-GeHarwherg/ vis selected

such B AGRA AR5 B RO IRS it rom 1000 o

1500 g/md!ymésez B4taB3tS bRPSbtalitdId foe @ﬁéﬁ?[@ffﬁ)rﬁ Wérﬁw unﬁ@f the
ublications US 4 DE 37 DE

trade naodDY COREHR DY SO RGINET i KZOR® BIPoINZOBS THT 208 (a

rivurs A A B 201 Ak USRI EF26Ro TP ana Tvz0RS

TIOT 0.5-25% by wei ght, preferably of from1l to 10% by
wei ght, nore preferably from1 to 8% by wei ght, at
tenperatures which are typically in the range of

The prefdfed B & oAt RO S g Rtk R bbhgP ouy, PR

post crosslinker conponents used may, for exanple,
pol yol s which react with 5 the surface COOH gr oups of

t he polyner
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The pol yols used may preferably be aliphatic

pol yhydr oxyl -conpounds, such as C2- C8-al kyl enedi ol s,
for exanple ethylene glycol, 1,3-propanediol,

1, 4- but anediol, 1,5-pentanediol, 1,6-hexanediol,

di anhydrosorbitol, C2-C8-alkyl enetriols, for exanple
io glycerol, trinethylolprooﬁ%e, hi gher-functi ona

hydr oxyl conpounds, for exanple pentaerythritol and
sugar al cohols, for exanple sorbitol, and also di- and
pol yal kyl ene gl ycols, for exanple diethylene glycol,

di propyl ene glycol, triethylene glycol, tetraethyl ene
hexyl, Hepffl oot ioApr, e@zeyre ORdeL C%dec@mltbr@é&wl fadabycebntadecyl,
pol ypropyl ene” gl'ycol , pol’yglycol's based on or nore
hexadgcyk, eeptadewh onmdemyl mnadecylearaawlehenepm%l gaagsyl gricosyl,

etracf YRS ReSH, SHRULTE BB 22D TsE s ot
2- ethy'irr&xyr urrgacarw @Eﬁién‘%'ﬂ'—‘ﬁretﬁ)ﬂﬁ ﬁé;ﬁ@ﬁylec |Bprém5>re cgthekyl,

I"yci et her, E yceryl digly et her
methyrﬁycmef& emyicp@lqr@w icyglohexeyl, 1,§rwp{ar@xed@rybcnhenyl tolyl,

d pol ypr opyl ene gl ycol diglycidyl
benzy@@g?%élgx?ﬂg$%§b osslinker conmponent. or m xtures
thereof are used in amunts of 0.01-5% by wei ght,
ht and nore preferably from

: referably 5% by wei
The cata!yst%dqtam e;aorrercgﬁtbe %%egwd@rrdq ¥ gsAsyirixiupe e addition, the

comp dét%{f@djgtég\ge g ﬁtﬁ? tcb%srléﬁ'?: wﬁﬁﬁ?@ﬁﬁdvé _de88ribed reactants,

era
espec&dy the alwho&andibr an'sdlésr émbsdearte obddin rpaamhlardy areferrred catalysts

wat er - m sc e or nlc sol for
After thadBaRibT. R HGHUPIS Whia a5 DIESSP Ut uTihet Faacions Ban be
removéB‘He%?rfe thEQ%eacﬁ%ﬁe%%tégétu“ 0” for preparing

super absor bents may, as water, also conprise
organi ¢ 24 solvents. The concentration of the _
ueou

The reBffion Pty S G WA ArerCias 08 kapin Sacfoy RBNditons

_ Accord" G EtHer rﬂ’@eéur%%r&ﬂ%tbmoé?étﬂrl“é is rﬁdt@‘u@?é& oy ahp dd?f@cmé’rn&%tnctron

from5 to 65% by wei ght and nost preferably hin a

For msrtam@e the reaciioniean be Sffecipd \m@ﬁlevaraé orsredt@ectaressure or else

o] a r
at starfiged! Bigss B, BHERY. I Gabllof B bercpash ol prdfiftomy
temper@f@rie@t pRifefbrize E¥h G yivemi Bhtbm r@ﬁrﬁésamltheﬁaﬁée?pﬂfmbro to 350°C,
? and nore preferably 0-4% by wei ght, based on
preferatme rpm benie 250%Beacensding tofthe iipastaBbor bent whi ch i s
used in accordance with the invention is not iosubject
to any particular restriction. In general, it is
DuringRRé& seadtipn, ties prsameeast watepdlo@dt beertidéd aé%\rbas possible, in
preferabl at least 0.1%by weig

ht
order tg rpég@rgmrem@tunedmolywmf theicgtalysinkn mrabrg%v&br gmall

amourf o 8 2 Y A TSRSl B e g % o
weight asiegsrabRf ©06% By iaightaindafriost pidierabndo @3}%‘ Ib? weight. iThre exact

Preference is given to addi ng the superabsorbent to
values 1d|¢@errd@spieérallmomtbeéwyrd@@}wmenﬁrtwﬁy pﬁw@mtérysr .n order
to achieve rapid and reliable hydrolysis.  The weight -
rati o of superabsorbent to water is preferably in the
The spb@iﬁr@&eéétﬂm ééhditidies Q%C&Qﬂrorﬁﬁmﬂleageym‘fémé%e‘mg Mmade in thrs

40, nore preferabl rom 10: 20 and npst -
connecﬁslpeft@ ta® |lr§srawre slted %@ef Feninstancee espagaliyin e gase of

conerYHGA 4 g BELPRARID B GER, AFTR ™

filtration or decantation, especially by
centrifugation, 25 the hydrolyzed cat al yst
surprisingly being renoved fromthe m xture together
W th the superabsorbent. Preferred paraneters for the
filtration or the centrifugation can be determned in
a sinple manner, sinple routine experinents being
sufficient. In conparison to the prior art, the pore
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residues. In the renoval, it is possible to use
customary filtration aids, for exanple silica gels or
kieselguhr. In addition, it is surprisingly possible
to increase the pH of the product slightly in a sinple
manner by addi ng basic substagnces to the filtration
material or to the filtratid aid in order to achieve
the specifications of the product. Preference is given
especially to basic substances which are insoluble in
t he product ester or the reaction mxture to be
filtered. These include especially alkaline earth
polym it EaH 0o teh AU K TR L Rhesethe o Bl el herization
inhibitensryhichipngvgntbmdesired o hroenitationl of thy ackds, petere o5 amides
" according to the invention. There preferably remain in
the product at nost 50 ppm nore preferably at nost 10

After tRO T ARbnTRS [oaRt 8RN ¥f He @étys?u@éﬂﬂsoﬁyd”f@&@éd 'b'S} thB@ontacting

product. This parameter can be 'determned in a khown

with wmﬁnﬁhe higher & poporion of the mwwﬁedmawws basedian the total

amouri G SRl RERSRT B Yor BYREH B chudlaro MR hed fih ppyure

subsecﬁMﬁDy su%@ehmmbmgly Cgréf@@tﬁly@ﬂbasft FoYStadmR sreférably at least

Em ssi onsspekt roskopl e fur
90% apdam@ﬁ‘»wﬁferwlmvlam%e/p ch¢hechpialysiwpenés Rydrotyged. An
- exanple of a particularly suitable spectronmeter is an
IRIS Intrepid Il XDL | CP CES spectroneter from Ther no,
The hyldoolygisiczim bmetfectteﬁnmﬂse fedictidh mbmaoby@ddmg wettet, d ¢inis case, the

fromt user's handb TEVA, zur
water Cfarrbgfé ?Ef Fias befoes He a&&ﬁgn ﬁ?gl%ﬁ%‘p‘?rﬁgﬂﬁfh e}ﬁ%\ﬁ‘%&‘m of the
superab@@rﬂé?ﬁ o?ftogféfﬁérr WwhA ‘?ﬁ%’%ﬂ éregtﬁe rrSegﬂﬁP;tﬁ?g dhee is g%vetnhtg adding the

tal -conta ning catalys ySI S

. water mahaifcym of ammn)latermnexitam:@rafrssmrbenb\ﬂ'dde \ﬂéteamdn; fwaxampsie after the

resctof 58 B R S ES Be lrk ol USRS ES b B ot or e

amine ﬁéé@ﬁﬂbéﬂbeBGHBHWhI&'réa@ﬁorﬁ{/é%Eéﬂum in a sinple and
reli abl e manner ronlnany reaction m xtures. The

catal yst preferably precipitates out of the reaction

in aciifiog, S @Pfsit Sal Alsd bttfared s £2b3et fodMn ssseh for

examplelind FXs\BedPeduor. |6 MeTaabk! théddeactibh hHiiRfur®BaRbe passed through
centrifugation. The present invention is illustrated

a vessginfai@xample g eolumpl s hbeevitch centaitst xowaistengd medium,

protera) SNl ealblglobose 2 restri i en,

prepared by means of tetraisopropyl titanate (TYZORO
TPT) is stirred with the noist superabsorbent in a

The amauss ef weer whichlisgses et ihe mysirolysisrahauidbe syffigienidogmable very

subsa g BREHs S rEhoes e BASAARTARD8h, 154 8o, for cramoe

to-add éMQQéﬁ@@GP/@%VIR/@ T%ﬁeﬁrér’éﬁam@bﬁldé%b be1% W‘Wé’iﬁﬁp ldapasrilly at least

Grb solution is cooled w
0.2% by weighthgrafarabiviat leasb@de Pappeight, mare)pretarably afileastek’ by

weiht 0 A LAY oS0 AR08 AR Wb

order tohpRbARBANE @Atalftatie peRhiaddd Eélﬁgfb'abbébn eiwsighhef the
renmoval of the titanate is indicated by the

reactionimpdp aihasecaropunisearediaseden threadditienalioadirsbyatemaeglecting

any wadgHGRorfin 15 o0 iR YHb ST I GoRO cRperfion the

Table 1 which foll ows summari.zes the results. Tabl ell
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- Super absor bent Anpunt of superabsorbent [%l] Amount of
water [%] Content of Ti iPPril Water in the reaction
m xture after the renoval of the Ti [% Exanple 1
Cabl oc. CTF(r) 0.1 0.1 4 0.07 Conparative exanple 1 - -

17

hydrolysis sensitivity of the catalyst, on the hydrolysis time and on the hydrolysis
temperature. Small water contents may lead to a somewhat longer hydrolysis time. On .

“the other hand, the amount of water added should be kept at a minimum in order not to

exceed the water contents to be observed according to the specifications. In addition,
excessively high water contents may lead to undesired side reactions. Surprisingly, the ‘

~ water contents can be kept particularly low by virtue of addition of a moistened

superabéorbent.

The temperature at which the hydrolysis is performed is not subject to any general
restriction. However, especially esters or amides which contain at least one double

~ bond, for example the (meth)acrylates listed above, can polymerize. In order to

minimize such polymerizations, the temperature can be selected at a low level. On the
other hand, this can delay the hydrolysis. Accordingly, the hydrolysis temperature may
preferably be within the range from 0 to 250°C, more preferably from 20 to 150°C and
most preferably from 40°C to 100°C.

The duration of the hydrolysis may be within a wide range. The hydrolysis time is
preferably at most 24 hours, preferentially at most 1 hour, and most preferably at most
30 minutes, without any intention that this should impose a restriction. In many cases,
hydrolysis times of about 5, 10, 15 or 20 minutes are sufficient to achieve full
hydrolys_is.‘ ParticUIarly surprisingly, the hydrolysis time can be reduced if a water-

containing superabsorbent is added to the reaction mixture.

The superabsorbénts for use in accordance with the present invention are known in the
technical field. The term “superabsorbeht” is understood to mean especially a '
substance which can absorb a large amount of water without the substance being
dissolved as a result. The term"‘abso_rbent” means that the superabsorbent can store
the water, resulﬁng in occurrence of é weight increase. The water is preferably retained

by the superabsorbent evén under a slight pressure of, for example, 80 g/c:m2 which is
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195 0.004 Exanple 2 Cabloc CTF(r) 1.0 1.0 1 0.1 .
Exanple 3 Cabloc CTF(r) 1.0 2.0 1 0.12 Exanple 4
|l e 5 Cabl oc CTF(r)

Cabloc CTF(r) 0.5 1.0 1 0.12 Exanple
0.1 .
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exerted on the moist superabsorbent.

Preferred superabsorbents are crosslinked polymers. These preferably include
crosslinked polymers which comprise units of acrylic acid and/or methacrylic acid.
These polymers comprise especially crosslinked polyacrylic acids or crosslinked starch-
acrylic acid graft polymers, in which some of the carboxyl groups have been neutralized

~ with sodium hydroxide solution or potassium hydroxide solution. Such polymers have

been known for some time and are commercially avaiiable, for example, from
Stockhausen GmbH & Co. KG. Particularly preferred superabsorbents are described,
for example, in DE-A 199 09 838 and EP-A-0 574 260.

Preferred superabsorbents may comprise, for example,
a)55-99.9% by weight, preferably 70-90% by weight, of polymerized, ethylenically
unsaturated, acid-containing monomers, which are neutralized to an extent of at least

25 mol%,

" b) 0-40% by weight, preferably 0-20% by weight, of polymertzed ethylemcally
A unsaturated monomers copolymerizable with a),
) 0.1-5.0% by weight, preferably 0.1-3% by weight, of one or more polymerized

crosslinking agents, ,
d) 0-30% by weight, preferably 0-5% by weight, of a water-soluble polymer where the

sum of the amounts by weight a) to d) is always 100% by weight.

The superabsorbehts generally comprise at least one core crosslinker which prevents
dissolution in water, but permits swelling. In addition, preferred superabsorbents are
additionally surface crosslinked by a second crosslinking step. In this step, a second
crosslinking agent is applied to the surface of superabsorbent polymer particles and

crosslinked.

Preferred superabsorbents have, inter alia, a particle size in the range from 1 um to
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0.5 1. 0.12 Exanple 6 Favor Pac 230(r) 1.0 1.0 1 0.1
Exanpl e 7 Favor Pac 230(r) 1.0 2.0 1 0.11 Exanple 8
Favor Pac 230(r) 0.5 1.0 1 0.12 Exanple 9 Favor Pac
230(r) 0.1 -
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2000 pm', more preferably in the range from 40 pm to 900 uym. The superabsorbents
may especially have a particle size in the range from 100 to 300 ym. The shape of the
particles is unimportant, and the particles may be spherical or have an irregular shape.
The particle size can be determined by screen analysis, at least 80% by weight of the

particles having a Si;e within the ranges of values specified.

In a particular aspect of the present invention,' it is possible with preference to use |
superabsorbents with a block density in the range from 400 to 1000 g/l, more preferably

from 500 to 750 g/l.

The absorption of preferred superabsorbents may be at least 10 g/g, more preferably at
least 15 g/g,- this value being determinable in accordance with EDANA 440.2-02

(1ISO 17190-5:2001). This parameter depends on the salt content of the test solution.
The values reported are based on an aqueous solution which contains 0.9% by weight.
of NaCl. The retention capacity of preferred superabsorbents hay be at least 8 g/g,
more preferably at least 15 g/g, this parameter being determinable at a pressure of

80 g/cm? with an aqueous solution which contains 0.9% by weight of NaCl. The
retention capécity can be measured according to EDANA 441.2-02 (ISO 171 90—6:200:1)

or EDANA 442.2-02 (ISO 17190-7:2001).

Preferred superabsorbents have good swelling properties. After a swell time of
1 minute, the swell height may preferably be at least 3 mm, more preferably at least

4 mm. To measure the swell rate, demineralized water (DMW = < 0.8 us) can be used

with preference. For example, for the determination, 0.2 g of superabsorbent can be
distributed within a measuring cup. Subsequently, webs can be placed onto the
polymer, such that a pIUnger is covered. Thereafter the superabsofbent can be
nﬁ_oistened with demineralized water, such that the plunger is raised by the swelling of
the superabsorbent. For the measurement, for example, 400 ml of water cén be used,

which serve to"moistefn the superabsorbent. The measurement can be carried out at
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0.5 1 0.12 1) The percentage is based on the wei ght
of the reaction m xture Exanples 10 to 15 In a further
test series, the catalyst was renoved by a pressure
filtration. In this series, the crude ester adm xed
wi th noi st superabsorbent was forced by neans of
conpressed air of not nore t2Ran 2 bar through filters
of different pore size. A Seitz EF 14/2 pressure
filter apparatus (volunme 2.2 1; heatable) was used. 10
To this end, 500 g of crude ester and the anount of
superabsorbent shown in Table 2 were initially charged
o I
20°C. TH teznsr\]%acg tHe E]@ gﬁ(ﬁﬁgg g%mﬁ???tégﬁ‘?@&@ﬁ?by means of a
remxdsubsequently, the amount of water stated in Table 2
was added with stirring. Subsequently, the catal yst
was hydrol yzed at 90C for 30 mi nutes. The reaction

A SUitétBéIétsU @ré%%rﬁ%}ﬁ'&gﬁ% Sgt W‘\éd1 ggr éﬁarﬂh@%ggdlﬁnénzmg a) 55-99.9%

| at ure | ess. ter
by weigﬁt)@) a mrdwdurisamratbdmmmnmréwngeacmi@oml Fﬁ'@f&rease is given here
rFsurelntheflltrtlon Xt ure -
fo cartigxyTPoMEiAY MLRSTN S BREHE 2o 4id apthagndicdcid or

2- acw@?@ﬁb@nﬁﬂmb%‘éﬂ@?,@%mb%ﬂﬁof mu#‘éé of thB@e frrhdﬁd?ﬁers It is

l'e the renoval of the titanate is indicated by the
preferrgiddhppatieantce0branchmare psefeably né laast d6% of thegegid graeps are

t ra det i .
carbox§Btiinss b ACE bR e gL i B P Aot of g Bast
25 molh 8. é1Gré pesErin fye fﬁ?ﬁnéf %dlarrKthéSsﬁtﬁrﬂtdr@mmonDnNsalts The

53402. Table 2 which follo summari zes the results.

degreerabneutralizatipe ﬂ%@@f@@&lﬁ a’u@@at a0 melts. drarigiar REferansstis given to
a polyrh8f WhidPsbe O oBRifLd by polymerizing acrylic acid or methacrylic acid,

‘whose carboxyl groups have been neutralized to an extent of 50-80 mol% in the

presence of crosslinkers.

The further monomers b) which may be used for the preparation of the absorbent

- polymers are 0-40% by weight of ethylenically’ unsaturated monomers copolymerizable

with a), for example acrylamide, methacrylamide, hydroxyethyl acrylate,
dimethylaminoalkyl (meth)acrylate, dimethyl aminopropylacrylamide or
acrylamidopropyltrimethylammonium chloride. More than 40% by weight of these

monomers can worsen the swellability of the polymers.

_ The crosslinker components ¢) used, which are present during the polymerization of a)

and b), may be all compounds which bear at least two ethylenically unsaturated double
bonds or one ethylenically unsaturated double bond and one functional group reactive

toward acid groups of the monomers a) or several functional groups reactive toward

~ acid groups. Examples include: aliphatic amides for example methylenebisacrylamide
“or -methacrylamide or ethylenebisacrylamide, and also aliphatic esters of polyols or

alkoxylated polyols with ethylenically unsaturated acids, such as di(meth)acrylates or
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[/4] Filter material Exanple 10 Cabloc CIF(r) 5 10
Seitz 1500 (pore size 3-8 pm Exanple 11 Cabl oc CTF(r)
5 10 Seitz 1750 (pore size 5-10 pm Exanple 12 Cabl oc
CTRD 5 10 Seitz T1000 (pore size 9-25 pm Exanple 13
Favor Pac 2300 5 10 21

triimeth)acrylates, butanediol or ethylene glycol, polyglycols, trimethylolpropane, di- and
triacrylate esters of trimethylolpropane which has preferably been alkoxylated with from
1 to 30 mol of alkylene oxide, preferavbly ethoxyiated acrylate and methacrylate esters
of glycerol and pentaerythritol, and of glycerol and pentaerythritol which have preferabiy
been ethoxylated with from 1 to 30 mol of ethylene oxide, and also allyl compounds
such as allyl (meth)acrylate, alkoxylated allyl (meth)acrylate reacted with preferably
from 1 to 30 mol of ethylene oxide, triallyl cyanurate, diallyl maleate, polyéllyl estefs,
tetraallyloxyethane, triallylamine, tetraallylethylenediamine, allyl esters of phosphoric
acid or phosphorous acid, and also crosslinkable monomers, such as N-methylol
compounds of unsaturated amides, such as of methacrylamide or acrylamide and the
ethers derived therefrom. Mixtures of the crosslinkers mentioned can IikeWise be used.
The proportion of the crosslinking comonomers is from 0.1 to 5% by weight, preferably
from 0.01 to 3.0% by weight, based on the total amount of the monomers.

‘The water-soluble polymers d) which may be present, preferably in polymerized form, in

the ébsorbent polymers are 0-30% by weight of water-soluble polymers, such as partly
or fully hydrolyzed polyvinyl alcohol, polyvinylpyrrolidone, starch or starch derivatives,
polyglycols or polyacrylic acids. The molecular weight of these polymers is uncritical
provided that they are water-soluble. Preferred water-soluble polymers are starch and

~polyvinyl alcohol. The preferred content of éuch water-soluble polymers in the

absorbent polymer is 0-30% by weight, preferably 0-5% by weight, based on the total
amount of components a) to d). The water-soluble polymers, preferably synthetic
polymers such as polyvinyl alcohol, may also serve as a graft base for the monomers to

be polymerized.

To initiate the free-radical polymerization, the common initiators are used, for exam-ple

~azo or peroxo compounds, redox systems or UV initiators (sensitizers).

.Supérabsorbents for use with preferehce can be prepared, inter alia, by two methods:
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Seitz 1500 Exanple 14 Favor Pac 300(r) 5 10 Set T500
Exanpl e 15 Cabloc CT(r) 1 2 Seitz T500 1) The

- percentage is based on the weight of the reaction

m xture Table 2 (Continued) Acid nunber [ng KOH g]
Content of Ti [ppm Water in.the reaction mxture
after the renoval of the Ti 2% Exanple 10 0.12 <1

In the first method the partly neutralized monomer a), preferably the acrylic acid, is
converted, in aqueous solution, in the presence of crosslinkers and optionally further
components, by free-radical polymerization to a gel, which is comminuted, dried,

- ground and screened off to the desired particle size. This solution polymerization can

be carried 6ut continuously or batchwise. The prior art features a broad spectrum of

- possible variations with regard to the concentration ratios, temperatures, type and

amount of initiators. Typical processes are described in the following publications:
US 4 286 082, DE 27 06 135 and US 4 076 663, whose disclosure on this subject is

hereby introduced by reference.

Inverse suspension and emulsion polymerization can also be employed to prepare the

-inventive products. In these processes, an aqueous, partly neutralized solution of the

monomers -a), Vpreferably acrylic acid, is dispersed with the aid of protective colloids
and/or emulsifiers, in a hydrophobic organic solvent, and the polymerization is initiated
by means of free-radical initiators. The crosslinkers are either dissolved in the monomer
solution and metered ih together with it, or else added separately and optionally during

the polymerization. If appropriate, a water-soluble polymer d) is added as a graft base

via the monomer solution or by direct incorporation into the oil phase initial charge.
Subsequently, the water is removed azeofropically from the mixture and the polymer is
filtered off and optionally dried. The crosslinking can be effected by copolymerizing a
polyfunctional crosslinker dissolved in the monomer solution and/or by reacting suitable
crosslinking agents with functional groups of the polymer during the polymerization
steps. The pr'ocesse,é are described, for example, in publications US 43 40 706, DE 37
13 601, DE 28 40 010 and WO 96/05234, whose disclosure on this subject is hereby

introduced by reference.

The polymer gel is dried down to a water content of 0.5—25% by weight, preferably of
from 1 to 10% by weight, more preferably from 1 to 8% by weight, at temperatures

- which are typically in the range of 100-200°C.
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0.12 Exanple 11 0.14 <1 0.12 Exanple 12 0.11 2 0.12
- Exanple 13 0.08 <1 0.11 Exanple 14 0.13 <1 0.12
Exanple 15 0.08 <1 0.1 30 Exanples 16 to 26 and
conparati ve exanple 2

23

In.a further step, the resulting polymers can be subjected to postcrosslinking.

The postcrosslinker components used may, for example, be. polyols which react with
the surface COOH groups of the polymer.

The polyols used may preferably be aliphatic pd!yhydroxyl comp'ounds, such as
C,-Cg-alkylenediols, for example ethylene glycol, 1,3-propanediol, 1,4-butanediol,
1,5-pentanediol, 1,6-hexanediol, dianhydrosorbitol, C,-Cg-alkylenetriols, for example
glycerol, trimethylolpropane, higher-functional hydroxyl compounds, for example
pentaerythritol and sugar alcohols, for example sorbitol, and also di- and polyalkylene
glycols, for exémple diethylene glycol, dipropylene glycol, triethylene glycol,
tetraethylene glycol, tetrapropylene glycol, polyethylene glycol, polypropylene glycol,
polyglycols based on 2 or more different monomer units, for example a polyglycol

composed of ethylene oxide and propylene oxide units.

In-addition, it is possible to use polyepoxy compounds for surface crosslinking, for
example ethylene glycol diglycidyl ether, diglyceryl diglycidyl ether, polyglyceryl
polyglycidyl ether, propylene glycol diglycidyl ether and polypropylene glycol diglycidyl

ether.

The postcrosslinker component or mixtures thereof are used in amounts of 0.01-5% by
weight, preferably 0.1-2.5% by weight and more preferably from 0.5 to 1.5% by weight,

based on the polymer to be crosslinked.

Postcrosslinker compone‘nts can preferably be applied in the form of aqueous solutions.

Suitable solvents are water and polar or nonpolar, water-miscible organic soivents, for

example acetone, methanol, ethanol or 2-propanol, or mixtures thereof. The aqueous

solution for preparing superabsorbents may, as well as water, also comprise organic
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An ester prepared by nmeans of tetrai sopropyl titanate
(TYZORO TPT) is stirred with the noi st superabsorbent
by nmeans of a magnetic stirrer in a closed 125 m

gl ass bottle, the anmount of water and superabsorbent
added and the hydrolysis tine and hydrolysis 5

t enperature being shown in P4ble 3. The super absor bent
used was Cabloc CIF(r), which has a particle size in
the range from50 to 200 pm and i s obtai nable from

St ockhausen GrbH & Co. KG The solution is cool ed

W thout stirring in a water bath (approx. 200 for 15

sover AR R A o W DS LERYSo R BSREEABAER i oo
solvens umyr\ailfy «mi{h@nwldmladss aadds n the rtdmgeffrdm elr fo 8@y WQght
nmova

t t at e t.ed the
referqj:fq PREEdTPR I?jtetﬁeéiﬁl rby W%ﬁg fﬁ@ b&?@fpr@%@h@@g]thnﬁrﬁ@nge of
from 19@8‘4@% Bg widi ﬁiml'HB‘ HER nf)é}?f %V} S Stgﬁa BF\% Ha ggg’tcréé“éﬁnkmg

wat er conten |trat| n and

-agent d>mbb1ea&altcbompdnmntb§/wm@msvmfh & u&ad inian atrioont Df)O BrN% by weight,

preferdbl B 555 g Aoy S i R LS eBAE O RNAEFS Bebd op the

po;ymé\/ll Hydrolysis tinme [mn] Hydrolysis tenperature [C
Exanple 1, 0.2 60 55 Corrparat|ve exarrpl e 2 _

“The amount of superabsorbent which is used in accordance with the invention is not

subject to any particular restriction. In general, it is possible, for example, to add at least
0.05% by weight, preferably at least 0.1% by weight, more preferably at least 1% by
weight and most preferably at least 2% by weight, based on the total weight to the

reaction mixture.

The superabsorbent can be added before, during or after the hydrolysis reaction.
Preference is given to adding the superabsorbent to the reaction mixture together with

the water in order to achieve rapid and reliable hydrolysis.

The weight ratio of superabsorbent to water is preferably in the range from 40:1 to
1:200, especially from 20:1 to 1:40, more preferably from 10:1 to 1:20 and most
preferably in the range from 5:1 to 1:10. |

After the hydrolysis, the superabsorbent can be removed from the reaction mixture by

known processes, for example by filtration or decantation, especially by centrifugation,
the hydrolyzed catalyst surprisingly being removed from the mixture together with the
superabsorbent. Preferred parameters for the filtration or the vcen“[rifugation can be

~determined in a simple manner, simple routine experiments being sufficient. In
comparison to the prior art, the pore size of the filter can be increased orthe g number

_ in the centrifugation can be reduced without this worsening the removal of the catalyst
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"_ Exanple 17 0.15 0.75 30 55 Exanple 18 0.1 0.5 30
55 Exanple 19 0.2 0.4 30 55 Exanple 20 0.2 0.4 60 55

Exanpl e 21

25

-residues.

In the removal, it is possible to use customary filtration aids, for example silica gels or
kieselguhr. In addition, it is surprisingly possible to increase the pH of the product
slightly in a simple manner by adding basic substances to the frltratron material or o the
filtration aid in order to achieve the specifications of the product. Preference is grven
especially to basic substances which are insoluble in the product ester or the reaction
mi_xtUre to be filtered. These include especially alkaline earth metal oxides, for example.

magnesium oxide MgO or calcium oxide CaO.

The metal of the catalyst can surprisingly be removed completely by the process
according to the invention. There preferably remain in the product at most 50 ppm,

more preferably at most 10 ppm and most preferably at most 5 ppm of metal in the

- product. This parameter can be determined in a known manner, for example via the

color number, atomic emission spectroscopy, especially with inductively coupled
plasma (ICP) or atomic absorption spectroscopy (AAS). The ICP method is described,}
for example, in detail in J. Ndlite, “ICP-Emiesionsspektroskopie fiir Praktiker” Wiley-VCH
Verlag GmbH, Weinheim, 2002. An example of a particularly suitable spectrometer is
an IRIS Intrepid Il XDL ICP OES spectrometer from Thermo, for which instructions for
procedure can be taken from the user's handbook “TEVA, Software zur ICP OES”

from Thermo.

Overall, the present invention provides the use of superabsorbents for remoVing a
metal-containing catalyst after a hydrolysis of the catalyst from a mixture. This novel
and inventive use ca'n be used especially to remove catalysts which comprise the
metals listed above, especially titanium, zirconium, hafnium, tih or aluminum, in a

simple and reliable manner from many reaction mixtures. The catalyst preferably - |

precrprtates out of the reaction mixture as a result of the hydrolysrs and can therefore ‘

" be removed together with the superabsorbent in a known manner, especrally by
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0.1 0.2 60+ Fri) Exanple 22 0.05 0.25 60+ RT2) Exanple
23 0.15 0.3 30 55 Exanple 24 0.15 0.3 60 55 Exanple 25

0.1 0.3 30 55

26

filtration or centrifugation.

. The present invention is illustrated in detail by examples hereinafter, without any

intention that this should impose a restriction.

Examples 1 to 9 and comparative example 1
An ester prepared by means of tetralsopropyl titanate (TYZOR® TPT) is stirred with the

moist superabsorbent in a closed 125 mi glass bottle for 30 minutes by means of a
magnetic stirrer at 556°C, the amount of water and superabsorbent being shown in Table
1. The superabsorbents used are obtainable from Stockhausen GmbH & Co. KG. The
solution is cooled without stirring in a water bath (approx. 20°C) for 15 minutes and
filtered twice through the same coarse 520A fluted filter (Schleicher & Schuell). The
swollen superabsorbent beads remain in the filter, while the removal of the titanate is

indicated by the disappearance of the color of the ester (orange). The amount of

| titanium was determined by means of ICP, the water content by means of Karl-Fischer

titration. Table 1 which follows summarizes the results.
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~Exanple 26 0.1 0.4 30 55 1) The percen age i s based
on the weight of the reaction mixture 2) RT = room

t enper at ur e,
nunber
reaction mxture after
16 0.07 2 0.09 Conparative

appr ox.

r enoval

20C Table 3 (continued)
[mg KOH g] Content of Ti

Aci d
[ppm Water in the
of the Ti [9% Exanple

elampl e 2 0.12 200 0. 004

Exanmpl e 17
‘Table 1
Water in the
. Amount of Amount of | Content ) ) :
o reaction mixture
Superabsorbent | superabsorbent water of Ti -
: %] o] ' fopm] after the removal of
0 (+] .
o _ the Ti [%]
Example 1 Cabloc CTF® 0.1 0.1 4 0.07
Comparative .

- - - 195 0.004
example 1 _
Example 2 Cabloc CTF® 1.0 1.0 1 0.1
Example 3 Cabloc CTF® 1.0 2.0 1 0.12
Example 4 Cabloc CTF® 0.5 1.0 1 0.12
Example 5 Cabloc CTF® 0.1 0.5 1 0.12
Example 6 Favor Pac 230® 1.0 1.0 1 0.1
Example 7 Favor Pac 230® | - 1.0 2.0 1 0.11
Example 8 Favor Pac 230® 0.5 1.0 1 0.12
Example 9 Favor Pac 230® 0.1 0.5 1 0.12

1) The percéntage is based on the weight of the reaction mixture

| Examples 10 to 15

In a further test series, the catalyst was removed by a pressure filtration. In this series,

“the crude ester admixed with moist superabsorbent was forced by means of

compressed air of not more than 2 bar through filters of different pore size. A Seitz EF

14/2 pressure filter apparatus (volume 2.2 I; heatable) was used.

To this end, 500 g of crude ester and the amount of supe_rabsorbent shown in Table 2
were initially charged in a 2 | flask. The superabsorbents used are obtainable from
Stockhausen GmbH & Co. KG. Subsequently, the amount of water stated in Table 2

- was added with stirring: Subsequently, the catalyst was hydrolyzed at 90°C for

30 minutes. The reaction mixture was then cooled within 15 minutes to a temperature of
less than 30°C with a water bath (20°C) and filtered under pressure. The maximum




0.06 1 0.11 Exanple 18 0.07 0.11 Exanple 19 0.06 4
0.11 Exanple 20 0.06 1 0.09 Exanple 21 0.04 1 0.06
Exanple 22 0.06 1 0.09 Exanple 23

28

pressure in the filtration was 2 bar, and the mixture was filtered twice through the same

filter.

The swollen superabsorbent beads remain in the filter, while the removal of the titanate
is ihdicated by the disappearance of the color of the ester (orange). The amount of

titanium was determined by means of ICP, the water content by means of Karl-Fischer
titration and the acid number by means of a 'KOH titration to DIN 53402. Table 2 which

follows summarizes the results.



0.06 3 0.11 Exanple 24 0.05 1 0.08 Exanple 25 0.06
0.08 Exanple 26 0.01 2 0.11 Exanples 27 to 33 In a

further test series,
pressure filtration.

through a Seitz T500 filter
nmeans of conpressed air of not nore than 2 bar.

In this series,

the catal yst was renoved by a

5 the hydrol yzed,
super absor bent - cont ai ni ng crude ester was forced

2(9pore size 3-8 pm by

A

‘Seitz EF 14/ 2 pressure filter apparatus (volunme 2.2 I;
In Exanples 27, 29 to 32 the

heat abl e) was used.

super absorbent used was Cabl oc CTF(c),

whi ch has a Jo

Tableparticle size in the range from50 to 200 pmand is

obt ai nable from St ockhausen GibH & Co. KG In Exanples
28 anjﬁié t%gu&erab@md&mﬁofuse Awssurffavor Pac 3000,
whi ch gtll e size in the rapge friom1l
pmang is gjgésl nabl | SHPERAPSOHR& Nl \g{a@‘fbH & %@termﬁteﬂa'
I n Exanmpl e to 33 & 'super bsgds/ noi st ened
with an anmount of V\ater specified Tble4vvas added
to the reaction m xture, 33 simlarlg t he Seirdloed)
Exampie dOr | beablpsdvEr® n Exanpl® 28, firstOth .
. superpbsorbent and [then the water| were stl r (RQFe $igg 3-8 Hm)
The rgaction m xturje. The particular anognts OBgitz T750
Example 11 | Cabloc CTF® | 5 10 ,
(pore size 5-10 pym)
' Seitz T1000
Example 12 | Cabloc CTF® 5 10 .
(po_re size 9-25 ym)
Example 13 | Favor Pac 230® 5 10 Seitz T500
Example 14 | Favor Pac 300® 5 10 Seitz T500
[ Example 15 | Cabloc CT® 1 2 “Seitz T500

1) The percentage is based on the weight of the reaction mixture

Table 2 (Continued)

Acid number | Content of | Water in the reaction mixture after
[mg KOH/g] Ti [ppm] the removal of the Ti [%]

Example 10 0.12 <1 0.12

Example 11 0.14 <1 0.12

Example 12 011 2 0.12

Example 13 0.08 <1 0.11

Example 14 0.13 <1 0.12

Example 15 0.08 <1 0.1
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- super absorbent and water, and the hydrolysis tinme and
hydrol ysis tenperature are specified in Table 4, 500 g
of crude ester having been initially charged in a 1
flask in 5 Exanples 27 to 30, whereas 1000 g of crude
ester in a4 | flask were used in Exanples 31 to 33.
The solution is cooled to a3penperature of less than
30C without stirring in a water bath (approx. 20C) for
15 mnutes and filtered under pressure. The nmaxi mum
pressure in io the filtration was 2 bar, and the
m xture was filtered twice through the sane filter

I ags remain in the filter,
Examéﬂ_lggl@v\@hif?ré%gﬁ‘{p%p?ﬁfeﬁﬁ% ?anate is indicated by the
An estér pagred dyaneahs bhietaidapropyl tttdaxeetes(ﬂ' ¥ZQR®AIRYE) is stimed with the

‘moist %&?%Q%SMEWW%? iagste SHITSE IR Clasehd 22 GHeps Dotte
“the an}ggﬁa%‘f '\A%t%l 4 45 mﬁ&raﬁ@?@g@%dgaggggmg:@ggys@anle Bhd hydrolysis

temperatarg bsing shawreindT atAadu ﬁ'hecsfummmmbemrm wpedJabloc CTF®,

wich AR L BB XS5 U e s R o

Stockhausen GmbH & Co. KG. The solution is cooled without stirring in a water bath

(approx. 20°C) for 15 minutes and filtered twice through the same coarse 520A fluted

filter (Schieicher & Schuell). The swollen superabsorbent beads remain in the filter,
while the removal of the titanate is indicated by the disappearance of the color of the
ester (orange). The amount of titanium was determined by means of ICP, the water
content by means of Karl-Fischer titration and the acid number by means of a KOH

titration to DIN 53402. Table 3 which follows summarizes the results.



Exanple 28 5 10 30 55 Exanple 29 0.5 1 30 90 Exanple
30 0.12 0.48 30 90 Exanple 31 0.5 1 30 90 Exanple 32

0.1 0.5 30
31
Table 3
Amount of Amount of | Hydrolysis time Hydrolysis
superabsorbent water [min] température
%] % [C]

Example 16 0.1 02 80 55
Comparative

| example 2 . ) ’ ) )
Example 17 0.15 0.75 30 55
Example 18 0.1 0.5 30 55
Example 19 0.2 04 30 55
Example 20 0.2 0.4 60 55
Example 21 0.1 0.2 60+ RT
Example 22 0.05 0.25 60+ RT?
Example 23 0.15 0.3 30 55
Example 24 0.15 0.3 60 55
Example 25 0.1 0.3 30 55.

| Example 26 0.1 0.4 30 55

1) The percentage is based on the weight of the reaction mixture

2) RT = room temperature, approx. 20°C
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90 Exanple 33 0.1 0.5 30 55 1) The percentage is based
on the weight of the reaction mxture Table 4

(conti nued)
m xture after

Content of Ti
r enoval

[Pl Water in the reaction
of the Ti [/0] Exanple 27 <1

0. 13 Exanple 28 <1 0.12 Exargal e 29 <1 0.13 Exanple 30

Table 3 (continued)

Acid number | Contentof | Water in the reaction mixture after

[mg KOH/g] Ti[ppm] | removal of the Ti [%]
Example 16 0.07 2 0.09

' Com'parative

example 2 0.12 _200 0.004
Example 17 0.06 1 0.11
Example 18 0.07 .3 0.1
Example 19 0.06 4 0.11
Example 20 0.06 1 0.09
Example 21 0.04 1 0.06
Example 22 0.06 1 0.09
Example 23 0.06 3 0.1
Example 24 0.05 1 0.08
Example 25 0.06 3 0.08
Example 26 0.01 2 0.11

Examples 27 to 33

In a further test series, the catalyst was removed by a pressure filtration. In this series,
the hydrolyzed, superabsorbent-containing crude ester was forced through a Seitz- T500
filter (pore size 3-8 pm) by means of compressed air of not more than 2 bar. A Seitz EF

14/2 pressure filter apparatus (volume 2.2 |; heatable) was used.

In Examples 27, 29 to 32 the superabsorbent used was Cabloc CTF®, which has a

particle size in the range from 50 to 200 pm and is obtainable from Stockhausen GmbH

& Co. KG. In Examples 28 and 33, the superabsorbent used was Favor Pac 300®,

- which has a particle size in the range from 150 to 860 pum and is obtainable from
Stockhausen GmbH & Co. KG. In Examples 27, 29 to 33 a superabsorbent moistened

with an amount of water specified in Table 4 was added to the reaction mixture,
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15

<1 0.08 Exanple 31 <1 0.16 Exanple 32 <1 0.08 Exanple
33 <1 0.14 Exanples 34 to 38 In addition, different
esters were prepared by transesterifying nethyl
nmet hacrylate with al cohol m xtures, catal yzed by
tetrai sopropyl titanate (TY TPT). After the
transesterification, the catalyst was renoved by a
pressure filtration. In this filtration, thefl 35
crude ester adm xed with npist superabsorbent was
forced by neans of conpressed air of not nore than 2
bar through filters of different pore size. A Seitz EF
sm:!aﬂbﬂr&@tﬁ& exaHpR s dddcAbedRIBRVA! IMSEXSAABRDS Yirst thelsu erabsorbent and
heatable) wth a filter material conprising Sei
then the e@tsewers m&ﬁ mtq%eb;eangmmxwreDEhalparte:urmamewmts of

superafisdrbBRPaR Joisoand S traiaie e andByyiis fomperature are
specifieasi, T 49500 gCofutade S HaRArRy BESH gkl dHéréé?@m a 11 flask in

anount s- of wat er - cont ai ni ng superabsorbent specified

- Examplgs BAbioe3G whatgas t100p groferude @sterringod hilask were used in

ly, the solution was cooled to a tenperature
Examagel%gg@ an 30C without stirring in a water io bath
(approx. 20C) for 15 mnutes and filtered under
pressure. The maxi numpressure in the filtration was

The SCHHVOH Erepaled torpytemperatiiee of less than BArG avitheus sHmInGHB a water bath
approiaﬁﬁhe 11‘05'% mmﬁéﬁb tﬂﬁ@re%“@’?d %er%t TFS?’H&XI{I&W?P&SSUFG in

I'ter e renoval Itana
the filtiatiohocmased bay, al’itéthi; sitpeawas €iterdd twWiee tdwbogh tlie shme filter. The

swolleﬁ%hﬁéégsog’?g]et s?rﬁ%gmn# Frk r%f ﬁl%értr g/ #I% %Q\A%S@g\%!e@rirpl@%ganate is
|nd|caté5 b’%ﬂﬁ@td l@éﬂ?ie%rraﬁéé’ﬂ’f tHEEENBr of i éﬁ(or?x‘i’g?é)e ‘Tfhebéfnount of .

ans of Karl-Fischer titration, e co nunber
tltamumswm D&Mmlrzmtjby eeans of IRktlee. \A@emmrnenfoby meeds of Karl Fischer

titratiortg éhﬁgﬂa %2;&1[ 11:1) ?Egg’frﬁéang%ba%%éﬁg%rgﬁgn ftc? Hlﬁ%élOZ. Table 4 which

follows summarizes the results.



Ester prepared Superabsorbent used Anount of

super absorbent [W Anount of water [041] Exanple 34

i -Cl0- nethacrylate Cabloc CTFO 0.05 0.1 Exanple 35
'C10- C16- net hacryl ate Favor Pac 300(r) 0.1 0.2 Exanple
36 C12-020- nethacryl ate Ca%l4oc CTFO

Table 4
Amount of Amount of | Hydrolysis time Hydrolysis
superabsorbent water temperature

[%] (%] [min] [°Cl
Example 27 1 2 .30 : 55
Example 28 5 10 30 55
Example 29 05 1 30 90
Example 30 - 012 0.48 30 90
Example 31 0.5 - 1 30 90
Example 32 0.1 0.5 30 90
Example 33 0.1 0.5 ' - 30 55

1) The percentage is based on the weight of the reaction mixture

" Table 4 (continued)

Contentof | Water in the reaction mixture after
Ti removal of the Ti [%]
ppm] |
Example 27 <1 : 0.13
Example 28 <1 0.12
Example 29 <1 0.13
| Example 30 <1 0.08
Example 31| <1 0.16
Example32 | <1 | 0.08
Example 33 <1 0.14

Examples.34 to 38
" In addition, different esters were prepared by transesterifying me’chyl methacrylate with
alcohol mixtures, catalyzed by tetraisopropyl titanate (TYZOR® TPT). After the

transesterification, the catalyst was removed by a pressure filtration. .In this filtration, the’
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0.15 0.3 Exanple 37 Cl12-C20- nethacryl ate Cabl oc CTRD
0.1 0.2 Exanple 38 Cl12-Cl4- nethacryl ate Favor Pac

300C) 0.1 0.2 1) The percentage is based on the

wei ght of the reaction mxture Table 5 (continued)

Aci d nunber [ng KOH g] Content of Ti [ppnm} Water in
the reaction m xture after t¥e renoval of the Ti PM

crude ester admixed with moist superabsorbent was forced by means of compressed
air of not more than 2 bar through filters of different pore size. A Seitz EF 14/2 pressure

~ filter apparatus (capacity 2,2 |; heatable) with a filter material compﬁsing Seitz
- T500/Seitz KS80/0.1% by weight of Decalite was used. In Example 37, 0.01% by

weight of CaO was additionally added to the filter material.

In this case, 500 g of crude ester were adm.ixed with the amounts of water-containing
superabsorbent specified in Table 5, and stirred at 90°C for 90 minutes. Subsequently,
the solution was cooled to a temperature of less than 30°C without stirring in a water
bath (approx. 20°C) for 15 minutes and fittered under pressure. The maximum pressure

-in the filtration was 2 bar, and the mixture was filtered twice through the same filter. The

swollen superabsorbent beads remain in the filter, while the removal of the titanate is
indicated by the disappearance of the color of the ester (orange). The amount of
titanium was determined by means of ICP with an IRIS Intrepid Il XDL ICP OES
spectrometer from Thermo, the water content by means of Karl-Fischer titration, the
color number to ASTM D1500 and the acid number by means of a KOH titration to DIN

53402. Table 5 which follows summarizes the results.



Col or

number

Exanple 34 0.10 <1 0.05 0 Exanple 35 0.13

<1 0.05 0 Exanple 36 0.08 <1 0.02 0 Exanple 37 0.14 <1
0.02 0 Exanple 38 0.12

36
- Table b
Amount of Amount of
_ Superabsorbent _ ,
Ester prepared g - | superabsorbent water
: use
%] [%]
S i-C10- ,

Example 34 Cabloc CTF® 0.05 0.1

methacrylate

C10-C16- -
Example 35 Favor Pac 300® 0.1 0.2

methacrylate -

C12-C20-
Example 36 Cabloc CTF® 0.15 0.3

| methacrylate
- C12-C20-

Example 37 Cabloc CTF® 0.1 0.2

rmethacrylate : .

C12-C14- - ‘
Example 38 _ Favor Pac.300® 0.1 0.2

' methacrylate :
1) The percentage is based on the weight of the reaction mixture
Table 5 (continued) |
Acid number Content Water in the reaction Color
- [mg KOH/g] of Ti mixture after the number
[ppm] | removal of the Ti [%)]

Example 34 0.10 <1 0.05 0
Example 35 0.13 <1 0.05 0
Example 36 0.08 <1 - 0.02 0
Example 37 0.14 <1 0.02 0
Example 38 0.12 <1 0.06 0

Surprisingly, especially the comparison of Example 36 with Examples 35 and 37 shows
that addition of CaO in the filter material allows the acid number to be reduced.
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<1 0.06 0 370 Clainms A process for preparing
carboxylic acid derivatives, conprising the reaction
of at |east one carboxylic acid and/or of a carboxylic
acid derivative with at |east one al cohol and/or an
amne in the presence of a netal -containing catalyst,
characterized in that, after the reaction has ended,
the netal -containing catal y§7 is contacted with water
énd a superabsorbent, and at |east a portion of the
BWPyst used is hydrolyzed by the contacting with
wat er. The process as clained in claim1,
characterized in that the superabsorbent is a
tr osAl prokess ot yomeparinghicatbaglipracié sdemiativesle compising the

s cleaelidy o e |eashbeofaboxi Akd @rtfror & FabbRis cid
2 3 PedHRE@O Shih Qﬂ%a@t e bicohel ahdrr Iarh althe ANBe pdrésdhce of

to 900 pm The process as clained in at |east one
of taegtalecdainingctatalyst, characietized incthat.rafteidlbe reaction has
hydr ol ysi s, of t catal.yst takes .pl ac |t 0]
vt EEt 8wl BlAG: erBVETHE Ariadte Wih hatrnd
i N ajupefatsdorbdst, OAnd hat negsted NebriibAi BB, thehaarMystr uged is
in that, for the hydrolysis, an amount of water of at
| eadtydeolyzed bythﬁapgmiﬁcmwhmtene total weight of the
reaction mxture is added. The process as clained in
at | east one of the preceding clains, characterized in
2.hatThe gsrotbss hyslr olairsés, i olainer 41coctisraoieniged in that the
superabsorbent is used. 380 7. The process as cl.ai ned

|n Suppeabsorbent ¢ 2 nerosplded mPIWNEr mvhieh JpURPESES, ddnits
Tt t
o coavel orBLAft Bﬁlér?dgeﬁrf%”%‘?@é%ﬁi”proﬁei‘é o ' °

cI ained in at | east one of the preceding clains 1 to

t d that, f th d
3f| | | @g’r ??/F qqe?rslﬁég%ré'% lecr%l{ns JpZ’F %sgﬁﬁy&q erizggu@ekpaqnthe

9. ThBeRiRGREhtMasH farfBR dive M tHee%‘ixbeQ‘FtﬁanfO b0 um.

precedi ng clainms, 1lOcharacterized in“that the

hydrol ysis is effected at a tenperature in the range
from40C to 100C , 10., The_process as Ia ne

| eadiCo RGeS AS. grbtistigab St ond cehdftdrerrdng sigims,
thabhé?&téﬁz@éjum tﬁét tﬁ@ g@@@lgs@nomﬁ@rma@sa takes place by
pol ymerizabl e d 1. The process as cl ai ned

i n additiend waiﬁathtbeéeaczw mixtureat t he
transesterification is performed in the presence of a
pol ymeri zation 20i nhibitor. 12. The process as cl ai med

51 N Thai prok@ser ad Iclaintert et & igad bnet dathd rrﬁébédmgytlacms
acid, maleic acid and/or fumaric acid or an_ester

t hi shamctrsizedip thal, dor theyrydolysis, 78 amaunhAf wates "ot %t least
0.05% by weight based on the total weight of the reaction mixture is

added.

o

I

6. The process as claimed in at least one of the preceding claims,

characterized in that, for the hydrolysis, a water-containing

superabsorbent is used.
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13. The process as clained in claim12, characterized
in that, an ester of (neth)acrylic acid whose al coho
radi cal has from1l to 6 carbon atons is used. 39.3
ester, ethyl ester, propyl ester and/or butyl ester of
(meth)acrylic acid is used. 15. The process as cl ai ned
in at | east one of the preceding clains,
5characterized in that, the3Beactant used is an

aI cohol and/or an am n havin om1l to,40 ca n .
t onkNe TEOCasRe asr 6|@§§‘§ d8 & a'%ﬁéé tp@aggecsﬁ@goglalms,

t he &{a"i‘é&%n}?& Gn tdat ﬁ\'éa\hé@h? F%t?oegf bﬂgér%’som@lt 6 &Fdt@Nts in
used I's a polynmeric conpolnd having 10 a

wei ghe-range frgen hB11etoul:20. wei ght Mv in the range from

500 to 100 000 g/ nol, said conpound having at | east

one hydroxyl and/or am ne functionality. 17. The

I OCHSS pAcess 3l Bdinéd # al RASE oﬁ@‘bf Fhe iphecding erimg 1 to 3,
cl ai s, 150har acterized in that the netal-containing

cat athfgacteuzm ii8 ethat i ﬁoarthanhmrol;yismzﬂuogmmrla‘l"eqfhwﬁh water-

proceﬁ .as cl ai b | DSl ?% characterized in that
t he © aofm?gts‘{??éﬁ Y gnttP Atum al koxi de. 20 19. The
use of superabsorbents for renoving a netal -containing

catal yst after a h?/drol ysis of the catal KSt froma
i xtihes process as claimed in at least one of the preceding claims,

characterized in that the hydrolysis is effected at a temperature in the

range from 40°C to 100°C.

o

10. The process as claimed in at least one of the preceding claims,
characterized in that the product of the reaction comprises a

polymerizable double bond.

11. The process as claimed in claim 10, characterized in that the
transesterification is performed in the presence of a polymerization

inhibitor.

12. The process as claimed in claim 10 or 11, characterized in that
(meth)acrylic acid, maleic acid and/or fumaric acid or an ester of this

carboxylic acid is used as the reactant.

13. The process as claimed in claim 12, characterized in that, an ester of
(meth)acrylic acid whose alcohol radical has from 1 to 6 carbon atoms

is used.

14. The process as claimed in claim 12, characterized in that, a methyl
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15.

16.

17.

18.

19.

o

39
ester, ethyl ester, propyl ester and/or butyl ester of (meth)acrylic

acid is used.

The process as claimed in at least one of the preceding claims,
characterized in that, the reactant used is an alcohol and/or an amine

having from 1 to 40 carbon atoms.

The process as claimed in at least one of the claims 1 to 14,
characterized in that the reactant used is a polymeric compound having
a weight-average molecular weight M, in the range from 500 to
100 000 g/mol, said compound having at least one hydroxyl and/or

amine functionality.

The process as claimed in at least one of the preceding claims,

characterized in that the metal-containing catalyst comprises titanium

or zirconium.

The process as claimed in claim 17, characterized in that the catalyst

used is a titanium alkoxide.

The use of superabsorbents for removing a metal-containing catalyst

after a hydrolysis of the catalyst from a mixture.



