1 WD 2008/ 022823 PCT/ EP2007/ 055373 Process for
preparing carboxylic acid derivatives The present
invention relates to processes for preparing :
carboxylic acid derivativas. s The present invention
relates to the use of superabsorbents.
WO 2@@%@?% c acid derivatives, especially esters a%laEP?‘OOWOSﬁB

am des of carboxylic acids, are frequently obtained

by transesterification or ester-am de exchange from
one of the nore easily obtainable esters of these
carboxylic acids. In addition, these derivatives 10
can in nmany cases al so be prepared from carboxylic
acid anhydrides by the reaction wth _an al cohol or an
ani ne. FoPregass fariprepatagganboxyligracis derivativeson,
various catal yst types have been proposed, for
exanple, as well as acid and base catalysis, also

The pesdetit yrsienitiby roessstoofroeasserfor breparirg) carboRrylivnatdd derivatives.
especially lithium alumnum tifaniu Zi.rconi um t|n

The P&?ﬁ?ﬂt @a/@n){leaﬁw@h@ror@lat%@ fhe es OppleRYSL8QrbENES. an
option especially for preparing esters of nore
conpl ex al cohol s, for exanple the ester of
Carbdxgnceaad)dérlvatmés: @spbsua[lybste‘rls alﬁdtmhrdeﬁ’wﬁtciagmnylid' hAcids, are
and cryI ve b| ndungen Acr
frequaVBbIARApPALY RESIRITPIOR o SoIAmEa S EncuGaragHe of the
more égg@ obiSiAbke dstrs’ ématheb’é c%rlém?yﬂz a%ﬁfé l@gdéﬁbﬁ these derivatives
, 177; EP-A 453 8; US-A 45,213; EP-A'5 85
can mDEaAy £39as 8is3; be preper@d fmnarbzzyhdadidmwmé@?by the\seactuon
ith I_6)3the ever acute risk of formation of
wi aﬁf?ﬁ QEEE APIOF- exanpl e addition of al cohol onto any
doubl e bond present) and of unintended pol yneri zation
if the 25 carboxylic acid conprises a double bond,
For cajalyi¢ eaeelstaiion afihisaeariion aarionscasalyeitkpes bave baen proposed,

- for ex%@ﬁ?e Cagq%éq ﬁ%lég% aorfcgéaégégg s{? c?tI%Be 8%@)%@’ B¥ f‘noéué?\t%dof'\%nous
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metal SbAfRUNES, 683ctialstiRhiGe) dmmumdﬁanrua@l zafcbam timahdiead
products. 30 The above-described catal ysts, especially

compwm%ﬁmThmlaﬁﬂ@pr@ice@Wﬁ aia 20 ﬁﬁfl@@|eﬁ@e@la{hafqr§tr§parmg esters of more
complex alcohols, for example the ester of heterocyclic alcohols [cf. H. Rauch-

Puntigam, Th. Volker, Acryl- und Methacrylverbindungen [Acrylic and Methacrylic

Compounds], p. 31—68, Springer-Verlag 1967, US-A 2,138,763; US-A 4,777,265;
US-A 5,210,177; EP-A 453 638; US-A 4,745,213; EP-A 571 851; DE-A 4301 673,;
J. Org. Chem. 22, 787—789 (1957)].

As well as the ever acute risk of formation of by-products (for example addition of

" alcohol onto any double bond present) and of unintended polymerization if the

carboxylic acid comprises a double bond, problems occur in particular in the workup of -
the reaction mixture. For instance, the catalysts used in many cases have to be
separated from the products, since the catalysts can have undesired effects in the

products.

The above-described catalysts, especially titanium- and zirconium-comprising catalysts,

can be precipitated by a hydrolysis and then removed from the reaction mixture by
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can be precipitated by a hydrolysis and then renoved
fromthe reaction m xture by WO 2008/ 022823 2

PCT/ EP2007/ 055373 sui tabl e net hods. For exanpl e,
publication DE-A-1 9602941 descri bes the preparation

fers and am des of (neth)acrylic acid. A
WO 2@@%%2% age of this prOCGSSEI S e)s/pem ally thep%i/gﬁ2007/055373
energy intensity which is required for centrifugation.
s Furthernore, docunent US 5, 760, 265 descri bes
processes for preparing carboxylic esters, in which
titanium or zirconiumconprising catalysts are used.

suitabf ARItHOAE R xBiiple Pelidiicefidn OE-AL 18602844l Ysdcpibas ehe Preparation
removed either by filtration using filtering aids,

of esteseaansl amides ph@neth aniylisoacid oh disadvantags akthisy Praseshis especially

the it BB DIRRY M R AL S R b BB e o 1 ge

anounts of filtering alds 10 Furthernore, it is found

that a filtration with a fine-pore filter is very
FU““QW%@QWH@ S J60k¢Ep, dasgEbaS prefesspa ferpr eﬁﬁﬂﬂﬂt@rbOXY“C

esterﬁ i g)hkcthetrtbﬁ% v grsn%ifbronﬁfm %ﬁﬂiﬁ%lr&g&ﬁta[ srsI Efesuéhgz‘??\cf&%dlag to this

0 su remova
puthHBblhl Oitie datalydiiscdretromolvgd redthyge byl filtcatioal qsmg fikeniregraidedfor example

e ester ip the a ase
actival FBPBoGPY RATCHatP b o PSS ChREH A @ge R for example
EDTApi@\rcﬁiééﬁ‘v%L th¥fe of fe ALY] I"riétl%‘d gtiie"’ﬁé@oﬁ%@éﬁmﬁﬁté"@itfﬁfermg aids.

r'/to renove the conpl exed catwal yst
Furthermqarbelt & f}l)uhiddhat aélitrattdmopiltiob|fme|aﬂmeé|iteiriﬁeverprtmw«30nsuming
0 esters accor

Howey%qﬁiq Licgto{f: g&%”?r Qmun %g{rﬁ&émg@{gs el yf ﬁaaigspe%oreﬁtei(s does not

lead té‘@gfﬂcié?ﬂ’rembi &f thehatspspTasiRaond %ﬁ@tﬁoﬁeﬁic\ii/hlbﬁdhé Mydrolyzed
760, 265 are expensive and questi onabl e from an

catalyet;@regiqyad frn ibe esteviirite agueousapitras, i likguibe idieciegnvith

dlsadV@EI%Q?Sssﬁbe ga{eiglﬂgéf @OP? ﬁa@kﬁﬁ%@s ﬁt?e é&gl lgﬁﬁgﬁ;ﬁg 'i'ﬁ&%ts of water,

in ordotnewitie thei cdnslexkye catlyst I@@hqjlet@g/ fag@rthe Mdeoptassc phase. The
However , this process necessarl | E})rl ses a steam

produgf spaaificatipes of mﬁﬁsmmmeroaaliesieeraaqca inglyracdse 8 gesheand

inconviis Jﬁctirgﬂg el Iﬁteieoadi‘ﬂcﬂh%éét offttl’@ﬁompi’é)@ﬁg? aégﬂfs descripfed in US

pro an reac especl

5,760 Pb5esrbai®enbivearithygestioaabikofibinearpessiogichbpaint ohvieat er
can add, for exanple esters of acrylic acid or
methacrylic acid. Furthernore, in this process, a

In addittSr0HuBiTRAYn O6-RUEEGY 06 J486bELhrdcREsEL ffH Pemoving metal-
comprising catalysts, in which amine or phosphorus compounds which serve as
chelating agents are used. However, this process necessarily comprises a steam
distillation, though not all reaction mixtures can be subjected to a steam distillation,
since some products can react with water. This is true especially of esters which have a
double bond onto which water can add, for example esters of acrylic acid or methacrylic
acid. Furthermore, in this process, a large amount of energy is used for the steam
distillation. Moreovér,'in this process too, a large amount of water is used for the

purification,'and so this process too can require a drying step.
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distillation. Mreover, in this process too, a large
anount of water is used for the purification, and so
this process too can require a drying step. WO
2008/ 022823 3 PCT/ EP2007/ 055373 Publication DE-A 42
ees one approach to avoiding the probl
wo 2%/6222%t2§ conpounds whi ch o%cur especial ly O?"QQEMOOWOS%B
nmet al hydroxi des whi ch occur in the case of
hydrol yti c deconposition, in the use of alkali netal
and/ or al kaline earth netal conpounds. A particul ar
advant age of the novel process, is clained to be that,

Publicatibh@E-As42d @i 1240seex on@bpprazichdb levoidieg reapiobiem of the metal
agents, a successful separatiaon of soI id catal yst , and

ComPWQﬂﬁ which étqcﬁbrﬁsfﬁe&lﬂﬁbftcg the "lﬁi%'sh)fﬂréx' ?%Whﬁhﬁ%% in Eﬂﬁ case of
t

nycrolit bR BRUBR iRl o7 4R Bl ol glee Lot it

compouryls. Ao;barltlbelapladuanmge ofithe nsvehprecass, o@planhedfto bbdhat, without

nvention to,.provide i o processes fo
additic]; GRS g1 A SRPASl S P PSP SSLul Sapgedian psold catalyst

and n«gﬁa EQéé’ddnCpr%aE@trsﬁs @Qs.b@rfa%@gmﬁ@% Wittt nC RowRRer, the use of
erformed I1n a particularly sinple | nexpensi ve

this cataiyab$yst@tndnayidamiogfmrma§®m of Aangesitéd by-@roqh:abbl em

consi sted especially in providing a process for

renmovi ng particularly appropriate catal ysts, which
In the ﬁ?ﬁﬂéﬁﬁe&ﬁio‘r abl @ l@ﬂﬂ.ls §N Bé}e@ﬂbf €He| NreSBRAPINOERtGrEfPYRVide

of the catalysfs with _m@g speed, 1ow energy input and
processes| fonpyenarag earbexylic deam@@sewmﬂyr@afbaxxdm gsiers and

carvol SRS RS bl D fnooensive

mann@Q@ﬂGGﬁ/lﬂ‘Dﬁ@h@M@d UAsetihlgaeprobismwaysigted esppadalycihippdviding a
are achi eved by a process havi n%lal | the features of

process & fPMOViRgRasHFyatlk aporarsiate Fatliihsiish eREUTeiaBlesand
s NSRS - NP ORo R G S BEL ot

low yieddliogsesn to t hese problens. By virtue of contacting,
after a reaction of a carboxylic acid and/or a
carboxylic acid derivative with an al cohol and/or an
TheseadBéQ@cs%% fﬁﬁﬂépotgj'ég% WRich! ars it @E&ﬁé@ %xéﬁ’éi@',%ﬂt wHich are
th wate a super absor bent ald contacting
immediatetiheerihid ps tiseetriabid éonather corertitiogs dschgsed hgssis by way of

lntrodl.gpgliohhggqc g%tglg%;%gy% ;?rro%ggss ﬁafli% eﬁlrtﬁga% tuge ca{ gl n\4 I1 I. %ppropriate

~modifications to the processes according to the invention are protected in subclaims. In

addition, the use according to claim 20 offers a solution to these problems.

By virtue of contacting, after a reaction of a carboxylic acid and/or a carboxyli.c acid
derivative with an alcohol and/or an amine has ended, the metal-containing catalyst
used with water and a superabsorbent, said contacting of the catalyst with the water
leading to hydrolysis of the catalyst, a process for preparing carboxylic acid derivatives
is provided, Which can be performed in av particularly simple and inexpensive manner

and with high yield.



10

20

25

I's provided, which can be perforned in a particularly

sinpl e and i nexpensive manner and with. high yield. WO
2008/ 022823 4 PCT/ EP2007/ 055373 At the sane tine, the
processes according to the invention allow a series of

advant ages to be achi eved. One of the j
WO 2{)(?%{)&[%2% process according to the invention nzfﬁCe'g/]%F’gOO7/055373

possible to renove particularly appropriate catal ysts
fromthe reaction mxture wth high speed, |ow energy
input and low yield | osses, while ensuring reliable
and s essentially conplete renoval of the catal ysts.
At theTden@tions sise prysdesactordintetd thednvémstioreal aseribe of further
efficient preparation of carbox aci d derivatives.
advaqtagee,ﬂosbe,agl@@ggd @@9@&ﬂa&sra/lSc,taa%*Bﬁ;nrp@e%Sca@%orerng to the invention

makegﬁ r%)\ég Hi& ﬁ:f et H5V: %ﬁ@ﬁ%rrlg%}%g?prﬁ%%kutﬁ g%reactron mixture

with h@rsp@d V@8 ehergyf inpat dod yow giekt lodses nehilelensurerradibble and
car box|¥] l?g esters, rboxam des and carboxylic

essenfjally geingete rempeyal Qfotﬁﬁ ¥St8r e known in the technical
field and are described, for exanple, in Ronpp Chem e
Lexi kon, 2nd edition on CD-ROM The reactants used may

The pmz]msiaﬂcbrdirm@tcathqoihaemﬁnmenabies(brae Eﬁlma'ﬂritqareparaﬁ&yldf carboxylic

acid dafuaiiesin 1 Biitsss, Perst N B e st oy devaties dngreof are

- used. Bﬁbéﬁh@@&\’dé Sornpiss anea%@bH@éYéuﬁoﬁﬁie@o%UlaVﬁ@O‘CﬂS Derivatives

for use as reactants may have one, two or nore

of carbaxylieagidscingltide eﬁp@@@eﬂymarb@rwho @rstare,scarboxammS@MQ@rboxyhc _

oyl PP BBl SRS PR B S oo, o

examsiél ith RO®IpRI Chadicd.exiken, 2raréditios baaTDROM.d, oxalic
aci d, benzoic acid, phthallc acid, |sophthaI|c acid,

terephthallc acid and trimellitic acid. The preferred

e rQEANELRLE AL S 500, B2 ORR S CEABIRPLR LRI acs

saturalt@d/ bn gnéaitur’atéd toarlﬁoxyaﬁ aickispend Edrd)matrc Qarb’bxlyﬁc écxdsrdmierrvatrves
tons, for exanple the esters of net hanol et hanol ,

thereogsrb'rp%ﬁarboxwm apie Or sarRKE agtd derdpliNgs foTUsehas FRAGiants may

have ¢ lth8. o#tmar% caero%:li%aafc%c‘li grﬂu’b’s &scﬁ’é?rﬁfatn%s Bh?ne%girﬁ[]bs

I nvention, 0SsSI h™preference to u

The particularly preferred carboxylic acids include especially methacrylic acid, acrylic
acid, fumaric acid, maleic acid, oleic acid, stearic acid, oxalic acid, benzoic acid,

phthalic acid, isophthalic acid, terephthalic acid and trimellitic acid.

The preferred derivatives which can be used as reactants include especially the
anhydrides and esters of alcohols having from 1 to 6, and especially from 1 to 4 carbon
atoms, for example the esters of methanol, ethanol, propanol, butanol, pentanol or

hexanol of the acids listed above.

In a particular aspect of the present invention, it is possible with preference to use

especially phthalic anhydride and/or maleic anhydride, and also methyl methacrylate,
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especi al |y -pht hal i ¢ anhydri de and/or mal ei c anhydri de,
and al so nethyl nethacrylate, WO 2008/ 022823 5

PCT/ EP2007/ 055373 et hyl nmethacryl ate, propyl

nmet hacryl ate, butyl nethacrylate, nethyl acrylate,

crylate, propyl acrylLate, butyl acryl at
Wozmmﬁ fumarate, di methy# fumarate, nonoe /EP2007/055373

fumarate, diethyl fumarate, nononethyl nal eate,

di met hyl nal eate, nonoethyl nal eate and/ or di et hyl
mal eate. It is possible with particular preference to
5 use especially nmethacrylic acid, acrylic acid, and

ethyl ﬂetna@ne#%@ﬁm&%@mm emmoﬂr@thammaw mahpla@drylba; &sthyl

nmet hacryl ate, propyl net hacr%ate buty
acwlaﬁ%tm@@vlﬁwlate bl Wrylaf@r mancanetay ymai@teyﬁaﬂ@thybﬂ@wate

r a
monoBfY B0 8ty b o B Rau O Bl 1y orlgate
mono@tiyl iedleateandadr diethsyt maléhtenit iposdiole \mﬂﬁ{)Mmalar @r@femnce to
is used as a reactant in the processes accordi

use espRCIalyMEMACHIC Aib B4TKinans, BPdIFBRValMeRdaoTess nfgé examele

methyl ﬂ”fetﬁé‘{i}‘g%% étﬂxl%éét%lé%u gﬂép%l ict u%br& ato rb%?ﬂﬂeﬁ%c“ﬁ&fe

methy¢ enndmtedsﬂwaacrykme ysregy! &oylatepahdior batyl aoryﬂatbar
starting conpounds are suitable here. These reactants
are known in the technical field and are descri bed

As wéll'Hset'heaéHo@e dé%chB@?er kS lid 2cldst rcaﬁfrb'é llE'aEﬁﬂd@r*R%‘fﬁeésat least

rior art. One pre conpoun I ncl udes
one ah:bbohmwoaad/ammam pnesd whiecteactard if thmpmcesses'éaccordlng to the

mvent\?gyefc'lg‘%ﬁg%fI%%bnd?of@éggesq%y%%é?eeg [ &1 enﬁ?k{);é{ any parf8 cular

restnc‘ﬁ@ﬁ hxh@gbﬂ@w nﬁ’éI@E&IBV rﬂ%and%m&;ﬁ‘m&éculﬂﬂ welgnt 8punds can
yl am ne, di p é am ne,
al

pro
be used. cpﬂatnqkaraaﬁdwaﬂmcwgr rling comapundy Reswiteiia Are. These

reactadtCAf RIS IR pandier SR BRI Pitigs sk alladn ghe patent

literatdre(Gtedatstvexaeption aror phol i ne, hexanol , hept anol ,
octanol, 2-et hyI hexanol , nonanol decanol , undecanol ,

dodecanol tri decanol , t etradecanol, pentadecanol,
one oSSR P ALEEAT: o BSOS BBl FARBLSHTRT ARG rom 1 o
50, pr@f@r@l@ly fione bude and grore prefepdblp dloymBrib G0cearbon attsms. These
include especially methylamine, dimethylamine, ethylamine, diethylamine, propylamine,
dipropylamine, N-dimethylaminomethylamine, 2-diethylaminoethanol, 2-hydroxyethanol,
2-hydroxypropanol, 2,3-dihydroxypropanol, 2-(2-hydroxyethyl)imidazole, 4-(2-
hydroxyethyl)morpholine, hexanol, heptanol, Qctanol, 2-ethylhexanol, nonanol, decanol,

undecanol, dodecanol, tridecanol, tetradecanol, 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 functionality. 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 chromatogréphy
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whi ch have at |east one hydroxyl and/or am ne
functionality. These include especially polyners
havi ng a wei ght average of the nolecular weight M in
the range from500 to 100 000 g/nol. This paraneter

easured by gel perneation chronmatogra
wo 208 38 S ) 25007 boch s (GPO) . Thgsep%v&?%07/055373
i ncl ude especially functional ponoIefins, whi ch are
described inter alia in EP-A-0 621 293 and EP-A-O 699
694. In addition, this group includes hydroxyl s
term nated pol yal kyl nethacryl ates, which are
«3pcgescribed in US-A 5,254,632, DE-A 41 21 811 or EP-A
91 662. In a particular aspect of the present
invention, it is possible to use nonohydric al cohols

Thesérargcglﬁ{g{%rgg{b(ﬂﬁg‘egéé % Iy fﬁﬁb(‘&i% pEi}% %ffd;/ o#@rﬂg%v @ééc{hbed inter alia

in EP%P(—OLﬂm ZGlTiah@EH-AFOTBQBI@I%f imeadditioa) ffhl§ @@Uptlheludms rfeydroxyl-
_has exact one am no qr In a furt it

terminajeq gelyalyemathariylates, |V\gl40fh?€%d?%9rl?§é' uaﬂf%é%%ﬁm or

DE-AQWZ‘@&’I"’B\’EI?’ ﬂ@gq gégw or nore hydroxyl and/or amno

I'n this case, these groups may have the sane
react|V|ty or a different react|V|ty inrelation to

In & PRRbEAEPECR E BEE ST TOb s POREPIS B SeRP oy slcohols

and/of MRk tRRE MG sOfrhERBrR M RRRSRYaSE" %Qbﬁ‘@ thad tﬁé‘ 8lcohol has
Invention |isted by way of exanple, which are listed

exactly@neviydToxy! gresdpe ranetthprteda cmnofurtd’m@npk” dalsthesraioediasgexactly

one ah i B A1 A1 S5E L BRI AR S Liconons
and/of BRfiMBAEhithaiRe, tmfotwfaﬁ@ﬁeeﬁycﬂasdylrm%o&@t mm@gx@mpa el this case,
from saturated al cohols, such as

these greupp @@ymaypéhe ﬁap}q)ggactl(/lﬁépm gi@‘feypa{ ©actiyigpingigiation to the

reactio TERN R PR Ga g tor SERROSIE Aif ael ety

(meth) acryl ate, 2-ethyl hexyl (neth)acrylate, heptyl
(rretht)acr ylate, 2-tert-butyl heptyl (meth)acryl ate,

Furthgygegr aptﬁe@m%&pm theaproducts g the prergssyaccording to the mvgn‘uon

listed bYRAY FLUHANE; whRRYre (ERIMDASHY! ate, " decy!

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, isopropy! (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,
octylA(meth)acrylate, 3-isopropylheptyl (meth)acrylate, nonyl (meth)acrylate, decyl
(meth)acrylate, undecyl (meth)acrylate, 5-methylundecyl (meth)acryléte, dodecyl
(meth)acrylate, 2-me_thyldodecyl (meth)acrylate, tridecyl (meth)acryléte, 5-methyltridecyl
(rheth)acrylate, tetradecyl (meth)acrylate, pentadecyl (meth)acrylate, hexadecyl '
(meth)acrylate, 2-methylhexadecyl (meth)acrylate, heptadecyl '(me'th)acryl.ate, 5-
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' (meth%i@%‘%;é’sc\r/v}ﬁ Al derivée! fidth Jﬂﬁm}ﬁ%‘if AE8hSis, QJJSW

(et h)acryl ate, undecyl (neth)acrylate,
5- nmet hyl undecyl (neth)acryl ate, dodecyl
(et h)acryl ate, 2-nethyl dodecyl (neth)acrylate,
tridecyl (meth)acrylate, 5-nmethyltridecyl
rylate, tetradecyl (peth)acrylate, pent I
wo 2@&@@2‘%%& yl ate, hexadecyl (ggt h) acryl at e, ?8?&%2007/055373
2- met hyl hexadecyl (nmeth)acrylate, heptadecyl
(meth)acrylate, 5 WD 2008/022823 7 PCT/ EP2007/ 055373
I sopropyl hept adecyl (neth)acryl ate,
4-tert-butyl octadecyl (neth)acryl ate,
|soprc5pmémla@§éw4m@m)aemtb) axténfib@tﬁoctade@ﬁ PineEy)aesiadecy!

acr | ate, octadecyl (neth acr ate nonadecy]

5- eth!'ﬁﬁ Q)tlr methacrdateo Syiropiepyier grarylata, estadecyl

(meth(é'ﬁ'g/ %grﬁ%da%ﬁe%yl @rﬁﬁ?ﬁ a}@rﬁéreo%g%ﬂ &Fﬁ%ﬂn%@l@ﬂq %etﬂ&%ggyyl

(metk@@@?l’a}@@taé@le&cog&’ Qh@ﬁi korylatereddtoaor (&‘h@hﬁcrﬁlét’é‘laﬂ@/or

opent met h)acr ate, cycl ohexyl
eicosyl EEIW%%QTW'&(N? h)?—‘%’ﬁ »cycl ohexyl (meth)acryl ate,

cyclo%%ﬂ)ﬂ?ﬁW%@%f tﬁscfbcp%qtt (n{eilli’)léw))late cyclohexyl

| (methzacaymt@ -3- ehyh:ytlobekyil(math)aiaq»{a’de bnmyh][raetmba’ymte 2,4,5-tri-t-butyl-

o e oSy e, S SRR @f@%h i

acryl ate; and al so e correspon tes

(methz)amtykam eailwbémeﬂh}\atrrsnlmtml\mw mﬂﬁt)a¢ra{tat§1,l devb(meibta”cryiate and also

dr ne | at e, , 4- di hydr oxybut yl
the c fﬁé%ﬁﬁf@lfﬁj{ gf’%atq(s ﬁh‘ﬂf’g‘?%ﬁ Vet hyl (mst h) acryl at e,
hydro%yélkﬁ m@tma@@uéte@n@@m asrylate, 2, 3-di hydroxypropyl
)yacryl at’e, di net hyl - 1, 6- hexanedl ol

3- hyd(@%’pﬁ)wil(mleﬁ"t)écrylale,lo decanedi ol (neth)acrylate; 20
s oS RO AR o5, T, &

2-hydroxyethyl (meth)acrylate, '

2-hydroxypropyl (meth)acrylate,

2,3-dihydroxypropy| (meth)acrylate,

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

1,10-decanediol (meth)acrylate;

aminoalkyl (meth)acrylatés, such as

2-diethylaminoethyl (meth)acrylate,

2-trimethylammonioethyl (meth)acrylate salt,

3-diethylaminopentyl (meth)acrylate,

3-dibutylaminohexadecyl (meth)acrylate;

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

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

carbonyl-containing (meth)acrylates, such as

- 2-carboxyethyl (meth)acrylate,
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2-trinmet hyl ammoni oet hyl (neth)acryl ate salt,
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
net h) acryl ate, where_,the aryl radicals
WO2@232(;)}3/2535unsubstituted or up to tet%/asubstltutég?MEPZOO%@SS373
car bonyl -cont ai ni ng (nmeth)acryl ates, such as
2- car boxyet hyl (neth)acrylate, WO 2008/ 022823 8
PCT/ EP2007/ 055373 car boxynet hyl (meth)acryl at e,
oxazol i di nyl et hyl (neth)acryl ate, '

carbo%rﬁ@ﬂiyh@ﬁébﬂ ayryRy) f or mami de,  acet onyl

yacrylate, 5 N-nethacryl oyl norpholine, Nmeth a

0X320§1¢W1Vlﬁ}h¥|i”}§}h)|3§r}4laﬁed i none N(2-m

-t A5 U RBITERSY pr opy 1 ) - 2- pyr r ol 1 i nome,
acetoh&l((ﬁrdtﬁ)ab@l@t@yl oyl oxypent adecyl ) - 2- pyrro) idi n o ne,

(3- nethacryloyloxyheptadecyl) 2-pyrrolidi none;
N- me“gﬁ‘la?l%q)yl@io(h@ Weacryl at es, such as 1, 4- but anedi ol

N- me@%{;ﬁ%}acz" wﬁ&ﬁjm butoxyethyl  (meth)acryl ate,

oxymet hyl (neth)acrylate, 2-ethoxyethyl
N-(2- rﬁeﬁialchdwlgkmtbyl) Qsp;(m:&tdhhmr yl ates of ether al cohols,

R e S s TS A
N-(2-methacryloyloxypentadecyl)-2-pyrrolidinone,
N-(3-methacryloyloxyheptadecyl)-2-pyrrolidinone;

glycol di{lmeth)acrylates, such as 1,4-butanediol (meth)acrylate, 2 butoxyethyl
(meth)acrylate,

2-ethoxyethoxymethyl (meth)acrylate,

2-ethoxyethyl (meth)acrylate;

(meth)acrylates of ether alcohols, such as

tetrahydrdfurfuryl (meth)acrylate,

vinyloxyethoxyethyl (meth)acrylate,

methoxyethoxyethyl (meth)acrylate,

1-butoxypropyl (meth)acrylate,

1-methyl-(2-vinyloxy)ethyl (meth)acrylate,

cyclohexyloxymethyl (meth)acrylate,

methoxymethoxyethyl (meth)acrylate,

.bénzyloxymethyl (meth)acrylate,

furfuryl (meth)acrylate,

2- butoxyethyl (meth)acrylate,

2- alkoxymethylethyl (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 (meth)acrylate,
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nmet hoxyet hoxyet hyl (neth)acrylate, 1 -butoxypropyl

(neth)acrylate, 20 1 -nethyl-(2-vinyl oxy)ethyl
“(meth)acrylate, cyclohexyl oxynethyl (meth)acrylate,

nmet hoxynet hoxyet hyl (nmeth)acrylate, benzyl oxynet hyl

rylate, furfuryl (negh)acrylate, 25
WO 2@%%& hyl (meth)acryl at e,b 2- al koxynet hyl et MT/EP2007/055373
(et h)acrylate, such as 2-net hoxynet hyl et hyl
(nmeth)acryl ate, 2- ethoxynethyl ethyl (neth)acrylate,
2- (1 so)propoxynet hyl ethyl (neth)acrylate, 2-
but oxymet hyl et hyl (neth)acryl ate, 2-hexoxyet hyl
2-ethd | @iyt )atslatg; (2- hexoxyet hoxy) et hyl
()(n%m% g?r yl)at g, 2- et hoxyet hoxynet hyl (meth)acryl at e,
allyloxymetbglgimstbiesyletepCT/ EP2007/ 055373 2- et hoxyet hyl

rordTAGRIAR VT (D

methdxyeidth@dqmetalaerylate]l - et hoxyet hyl (meth)acryl ate,
et hoxynet hyl (neth)acrylate, (neth)acrylic esters of
1-ethgyyeluit {BeHypenytatexi de et her al cohol s, for exanple the

. ethoxﬁ@%@%ﬁ@%@%’g@‘gers of met hoxypol yet hyl ene gl ycol,

et hyl ene glycol (MARLIPAL products
(methjacrplid-estersid) polpoyethdens bkidetetteeslseheolspfuraxampde the

oS3 oS B B RSk b 4 e S AL plvtene ool

A (MAR%@%F@?{M@%% Iﬁﬁlf%ﬁ%‘?ﬁiﬂ%%@tiﬁﬂgﬁ"eﬁwewa fﬁg esters of

iA
onopr opy acrylate, 4-br ormphenly
(methjamsylio) acid yloaesample 2-(dimethylamino)ethoxyethyl (meth)acrylate;

(meth)acrylates of halogenated alcohols, such as

.2,3-dibromopropyl (meth)acrylate,

4-bromophenyl (meth)acrylate,
1,3-dichloro-2-propyl (meth)acrylate,
2-bromoethyl (meth)acrylate,
2-iodoethyl (meth)acrylate,
chloromethyl (meth)acrylate;
(meth)acrylic esters of oxo alcohols;
oxiranyl (meth)acrylates, such as
2,3-epoxybutyl- (meth)acrylate,
3,4-epoxybutyl (meth)acrylate,
10,11-epoxyundecyl (meth)acrylate,

- 10,11-epoxyhexadecyl (meth)acrylate,

2,3-epoxycyclohexyl (meth)acrylate;

glycidyl (meth)acrylate;

phosphorus-, boron- and/or silicon-containing (meth)acrylates, such as
2-(dimethylphosphato)propyl (meth)acrylate, |
2-(ethylenephosphito)propyl (meth)acrylate,

dimethylphosphinomethyl (meth)acrylate,
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1, 3-di chl oro-2-propyl (neth)acrylate, is 2-bronoethyl
(nmeth)acrylate, 2-iodoethyl (neth)acrylate,

chl oromet hyl (neth)acrylate; (nmeth)acrylic esters of
oxo al cohol s; oxiranyl (meth)acrylates, such as 20

5 ybutyl (nmeth)acryl ate, 3, 4-epoxybutyl

Wozﬁ'ég%%ggryl ate, 10, 11 -epo@undecyl (et h) acrﬁ%_{/g?2007/055373

10, 11 -epoxyhexadecyl (neth)acryl ate,

2, 3-epoxycycl ohexyl (nmeth)acrylate; 25 glycidyl

(meth)acryl ate; phosphorus-, boron- and/or

'silicon-containing (meth)acryl ates, such as
dlmetﬁylbﬁbﬁmﬁdmelﬂhﬂf(@*eﬂﬁ)@):@ﬂamyﬂ (QietyipasspHombyethyl (meth)acrylate,
yl enephosphi t 0) propyl (meth)acryl ate,

2,3- btdvlﬁéﬁﬂvﬁf@h@%my dtheyateg met h) acryl ate, WO 2008/ 022823

oL oot

diethy(pi‘ﬂislphaweyh)at(meth)éc&lé)tlet yl ene( net h) acryl oyl et hyl
borate, neth d I et hoxy(meth )acryl oyl et hoxysi | ane,
heterqﬁyc& r{metf&% RSB oBYHY gé( met h) acryl at e; 5 het er ocyclic

2-(1-irf1fr%:zﬁgy§%f Igﬁw@?n 3&‘8‘/131(9 a?— gfc?rﬁymrgﬂﬁ%w (( mé'cuéyl?lte aatned 1-(2-
(meth)anﬂylmylo@ethymkpyrrc)lwomeyI oyl oxyeth yl)-2-pyrro | i
(meth%@g&%@ é?% ﬁg]p(rjg;yl )Sl(J::nr;t ﬁ)sacryl ani de,
N-(3-dimethylaminopropyl)(meth)acrylamide,

N-(2-hydroxyethyl)(meth)acrylamide,
N-(3-hydroxy-2,2-dimethylpropyl)(meth)acrylamide,
N-dimethylaminomethyl(meth)acrylamide;

quaternary ammonium compounds such as N-trimethylammoniumpropyl-
(meth)acrylamide salt;

sulfonic acid derivatives such as 2-(meth)acrylamido-2- methylpropanesulfonlc acid or

N- (meth)acryloylurea

The expression “‘(meth)acrylates” includes methacrylates and acrylates, and mixtures of

the two.

The process according to the invention is of particular interest with regard to the
preparation of polymers with free double bonds. Reference is made especially to the
preparation process for macromonomérs by transesterifying alkyl (meth)acrylate
monomers with hydroxyl-terminated polyalkyl methacrylate, which are described in
documénts US-A 5,254,632 or DE-A 41 21 811 and EP-A 291 662, |

The process of US-A 5 254,632, which can be combined particularly successfully with
the process according to the invention, describes the preparation of macromonomers of

the general formula |



10 N-(2 hydr oxyet hyl ) (met h)acryl am de,

N-(3- hydroxy-2,2-d inmethyl propyl)(nmeth )acrylamide,
N- di net hyl am nonet hyl (net h) acryl ani de; quaternary
amoni um conpounds such as N-trinet hyl anmoni unpr opyl -

rylam de salt; 15 sul.fonic acid derivat]
WO 2&@@?2 (met h) acryl am do- g-lm et hyl pr opanesuIﬂfc\(;]re{fs‘:gzom/o55373
acid or N (neth )acryl oylurea. The expression
"(met h)acryl ates” includes nethacryl ates and
acryl ates, and m xtures of the two. 20 The process

according to the invention is of particular interest
with regard to the%}?;:eparation of polyners with free

d8ubl e bonds Ref er e is made especially to the

cess macr onononer s by
f I%@ aﬁ%ygd%neth)acrylate nmononers with
hydr xyI-tern1nateqaﬁ§lyalkyl nmet hacryl ate, which are ()
Hdes&ibed in 25 doctinents US-A 5, 254,632 or DE-A 41 21
811 and EP- A 291 6§§& The process of US-A 5 254,632,
whi ch can be conbi particularly successfully with
ss according to the invention, describes the

. the p
In Wh'ﬁ?%ﬂésr EY r99eBr e ¥hononers of the general . formula |
X is ameﬁém%g%%ﬁ%ﬁ”d 11 PCT/ EP2007/ 055373 R, CH3 Y-~y
nH(l) i=0 HO OR2 in which R is
R: is anydikylyexdiaal heeingyfrom 1 to 40 carbon atoms, with the proviso that n is such
that the molecular weight of the macromonomers 1 is in the range from 500 to
s 100 000 daltons,

by transesterifying monomeric esters of the formula I

R;

H O

in which Ry is as defined above and Rj is an alkyl radical having from 1 to 8 carbon

atoms with a hydroxyl-terminated polyalkyl methacrylate of the formula Il
CH;

HO—X—(CH,——C—)yH
- (1)
C=0

|

OR,

".in which X and R; are each as defined above, with the proviso that n’ corresponds to n

10 with elimination of the alc;ohol HOR;3, to form the compound of the formula 1.

The bivalent X radical is preferably a hydrocarbon chain which-preferably has from 2 to

30 members, preferably with a -S- bridge directly adjoining the polymeric part of (1), |

where up to 9 carbon members may optionally be feplaced by ether oxygen. In addition,
15 in the X radical, the chain may also be interrupted by functional radicals of the formula:
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Xis 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 5 100 000

- by transest er| fyin nonmeric esters |
WO 236808, PV Ly AR, Rz (11) H O in which ShCTEPag07/055373

defi ned above and R3 i s. an aI kyI radi cal having froml

to 8 carbon atonms with a hydroxyl-term nated

pol yal kyl mnethacrylate of the formula Il CH3

HO X-(CH2 G )nH (I'11) COORZ in which X and R2 are

each as defined ab with tIQe rovi so that n'

Icorrespond?ton % i th ell[n ation of the al cohol
__I:@?S foym t.h aund ofnthe formula |, The

bi val’ ent X radl cal is preferably a hydrocarbon chain

in whlﬁﬁ'RﬁréIW 5§&RBI %n Ifrécﬂ I3nat ?% ﬁra?omBrSFS RBLYI radical.
sy ¥

ridge ect
part of (), vvhere up to 9 carbon rrenbers may

in addtipn {ER edssie o BRaNERiPSeTR! BFSiSHt Ryai i eabisn
machn%cEl‘_rf(SEﬂBgFo%\%\lp%:ggﬁ%é %Fg(;)natn?@ b&%ﬁ?‘:‘ﬂlﬁi@ ffﬁ@i&ﬁfyegﬁae% with -
carboxyjic@cigs oaeboxylidadad ideriwkiivts ®@mprisind magtmn oarbam double bonds,
for ex?rg(kg}'% a@\')ggrlylart]gsv or gnélt'h%cr?ﬁcbgcr:lldaéggﬁ ’monome S areyAescrlbed for
example, in EP-A-0 621 293 and EP-A-0 699 694, These monomers include at least
one group which is derived from polyolefins. Polyolefins are known in the technical field,
and can be obtained by polymerizing alkenes and/or alkadienes which consist of the
eleménts hydrogen and carbon, for example ethylene, propylene, n-butene, isobutene,
butadiene, isoprene. In this context, it is also possible to obtain, through suitable
processes, polyolefins which have, for example, a hydroxyl or amino group which can
be reacted with.a carboxylic acid or a carboxylic acid derivative in accordance with the

present process.

A further product class is that of compounds which can be used especially as |
plasticizers. These include esters of phthalic acid, isophthalic acid and tere'phthalic
acid; which have at least one aliphatic alcohol radical, where the alcohol radical may
have preferably from 1 to 40, and more preferably from 4 to 30 carbon atoms. These

include especially di-2-ethylhexyl phthalate.

The inventive reaction takes place in the presence of at least one hydrolyzable catalyst.
The expression “hydrolyzable” means that the catalyst reacts with water, preferably to
form compounds which have poor solubility in the product ester. These catalysts are
known per se and have been used for some time to prepare carboxylic esters and

carboxamides
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In addition, it is possible, through the process of

the present invention, to obtain macronononers which

can be prepared by reacting functionalized polyol efins

with 5 carboxylic acids or carboxylic acid derivatives

.5, ng carbon-carbon douhl e bonds, for ex
“K)Z@ﬁ£@#¥gérylates or (meth)acrylic acid. Such noﬁgﬁgﬁgzoo7K55373

are described, for exanple, in EP-A-0 621 293 and

EP- A-0 699 694. These nononers include at | east one

group which is derived from pol yol efins. Polyol efins

are known in the technical field, and can be obtained

ThestMcmeyéwecrauw:a@élya@@@hu@mdbﬁtalrahMrﬁnﬁﬁ:dMumfand hafnium, tin,
consi st of the 10 el ements hydrogen and carbon, for

alumirarandordeas [enbl. Raushyentigan. But\slker, Asaudrthe,
Metha%&l@é’x‘bﬁ{b%{nge g?r?ﬂ%st gﬁghgh?y&ﬂ?g%h US-AD Péss?es

FOCESSES,

US-A mﬁmizw ws- ANBJZdIG) WEEPMSESaBPUSrAa M&ED&yEPOﬂ( 571 851;
can Dbe reacted with a carboxyli

DE-A 3101 675 184 BBl I e @épmm,ww%@;eg.e&aneewg Chem.
22 78’7‘VI tfégt(?ésgﬁfﬁﬁe?@kngéqgﬁ%n He?e‘%gfdéf sd”égﬁ ngoat a{vp&haa?% soluble in

I ch can
thereatmmTWEmnﬂns These i nclude esters of phthalic aC|d
' i sophthalic acid and terephthalic acid, which have at
| east one aliphatic alcohol radical, where the al coho

Catal;fs?sdf&"ﬂseﬂﬁiﬂw p%&n@é%&ﬁé@'a}kcﬂ 8, %ah@eff%tré’t@g &%t?lacetonates

preferably from4 to 30 carbon at ons.
and carbok)ddtese@‘riéamlam yirdonRsreahg Ihagxiym, it a!almmlem amb!or lead,
f tive .reaction lﬁ}fé)eqsﬁﬁacelntheg nce of at
pre er?%%% e@ﬁe‘?'\ﬁ%%ﬁ’?&a At N7 COMHHIR 8 Q%Pg%f‘bn
"hydrol yzabl e" nmeans that the catal yst reacts with
water, preferably to form conpounds which have poor

Halidesovhish icanybe wsachas patslysis include espeially camppyrdssokine titanium

group ;\?g}é ﬁ?gﬂggg QS?IQWEQI%X bgl?ég)nlf@rﬁda[ﬁ fﬁgﬁ ﬂ\l%% l‘hglude for

examR808drHBa8aE: dBthBGHShﬁB%@QVIb(QHGIS(@MO‘E@@R&MX@@MJR@sz, in which M is

especi al I%/] catal ysts which contain titanium zirconium
Ti, Zr %ran Rasi ﬁiOQfaﬂ@tO”'aﬂieriiﬁrﬁ %YQIPQWIUIO@&QJOP@#W gre the Xand R

radicalRAHE) HRUAL! IR of BiffeYMK & mafHeYh 1in84%r branched, saturated or
unsaturated hydrocarbon group which may have a substituent, for example a halogen
atom. R is preferably an aliphatic group, a cycloaliphatic group or an aromatic group,
which has 1-40 carbon atoms, preferably 1-20 carbon atoms. The particularly preferred -
halide catalysts include ZrCls, ZrCls, TiOCly, Ti(Cz Hs)z Clo, ZrOCl,, Zr(C2 Hs)2 Clp and
Zr(Cg Hs)2 Cla.

Examples of the nitrates include, for example, compounds of the titanium group,
especially MO(NO3)2, ROM(NO3)3, MR(NO3); and MRx(NO3),, in which M is Ti, Zr or Hf

‘and R is a hydrocarbon group. R is preferably an aliphatic group, a cycloaliphatic group

or an aromatic group, which has 1-410 carbon atoms, preferably 1-20 carbon atoms.

The usable carboxylates include, for example, compounds of the titanium group, for
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Met hacryl ver bi ndungen, p. 37-68, Springer-Verlag 1967,
- US-A 2,138, 763; US-A 4,777,265, US-A 5,210,177; EP-A

453 638; US-A 4,745,213; EP-A 571 851; s DE-A 43 01

673; US-A 5,760, 265; US-A 4,505,091; DE-A 196 02 941;

Chem 22 787 - 789 ,(,1957)]. Preference,/
Wozé(w(g%%ﬁére to using corrpounc}g1 whi ch are sol ubl 2’¢’QEP2007/055373

the reaction nedium Catalysts for use with preference
i ncl ude al koxi des, halides, nitrates, acetylacetonates
10 and carboxyl ates of titanium zirconium and
haf nium tin, alum num and/or |ead, preference being
examglle\d\ﬂ(R EOBL| @H\MR‘-‘@OO)& RNOQ(R'COI0)s,qR"T)} MR G@DIM RYM(R'COQO)3
| i des which can be used_as cat al ésts i_ncl ude

and Oes\ﬂi&caqliﬂ@é})p@uwh@w ig e Zrior &Hfi Bnng Fodse earhdydrogen atoms

or ead BUIERASHTAL blarbBhALHSE. R EOR: HEAKLTTRREbUenty be a

linearfop Ibmmﬂf%dl\/géturélﬂéa orWé%turBMéBhWrdc%W@group wititle mayl hisve a
Ti, Zr or a hal ogen atom

| substlﬂmtof@aersamgq A S Ry arR RO o carhexylae may be

derlveﬁf‘fforﬁ%g%bgélﬁfc%? g%e fﬁifo Ex bl ¥aAarf a é\% I'&‘ﬁfbyamd,

urate unsat rocar bon group
tartaribaci, @hMmtammentrnméIMC a-dnﬁbeorahrtgiy dgernR' @(D@r)@ gieupanay be a

ool SR a2 Ehghd S B B RGeS i

ahphaﬂé eéﬁk?é?lg}ﬁaﬂc %PaFcﬁﬁQﬁ{f‘ RIUPIB whidheh AR ‘114%6\?%?5{ atoms, preferably

erre hal 1 de cat a?ysts I nclude zZrd 4
1200Wm\atom’$(02 HS)2 Cl2, ZrOCl2, Zr(C2 H5)2 Cl 2 and
Zr(C6 H5)2 Cl 2. Exanples of the nitrates include, for
exanpl e, conpounds of the titanium group, 25

Alkox;@éﬁ’@\ml(ﬁi tan ME(UNER) a5 cé?ﬂyéiﬂciﬁb@zdel\/ﬁ(rmlén@ompounds of the

),ln\/\hlchMlsTl Zr or and Ris a
formun@dvl@a 'BANGROGHIMRR'S 2}nr%f'éﬂavml9h%lsaTll, ghat HE wyisoripinteger in

e rog€ 53 A BB Pon 890 RS oty Lo 0, nc

is a hyHﬂ@camahlgeo@mr\bml tab e raftﬁd;aldfma)f be tiex 8amlecor different. R may
npounds of the titaniumgroup, for WO 2008/ 022823 14

be a hp@qf] EEEOPhess3atgrated Qﬁﬁngaty(ﬁe@(ﬁy)dqoc R Q@) vehich may have

a sub%;%nﬁ, %&g@a %%rfﬁ @"'ﬁp%r 1] Eﬁ ah?zﬂgtlc groyp, a

cycloatipkatagtoupystrargarorationgroup which has 1-40 carbon atoms, preferably 1-
20 carbon atoms. The preferred catalysts include especially alkyl titanates, for example
tetramethyl titanate Ti(OMe)q, tetraisopropyl titanate Ti(O-i-C3Hy)4, tetrabutyl titanate
Ti(OC4Ho)a, tetraoctyl titanate Ti(OCgH17)4, tetra-2-ethylhexyl titanate Ti(O-i-CgH17)4 Or
oligomeric alkyl titanates of the formula C4HgO-[Ti(OC4Hs)s]n-CaHg, where n is selected
such that the oligomeric alkyl titanate has a molar mass in the range from 1000 to
1500 g/mol. These catalysts are obtainable, for example, from DuPont™ under fhe
trade name TYZOR® TPT, TYZOR® TnBT, TYZOR® BTP, TYZOR® TPT-20B (a
mixture of 80% TYZOR® TPT and 20% TYZOR® TnBT), TYZOR® TOT and TYZOR®
TIOT.

The preferred R, R', R" and R" radicals include methyl, ethyl, propyl, butyl, vp'entyl,
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or each independently hydrocarbon groups. Rand R' may
each i ndependently be a |inear or branched, saturated
or unsaturated hydrocarbon group which may have a 5
substituent, for exanple a hal ogen atom or a hydroxyl
he carboxyl ate may derived froma |
WO 2%@@%&?0 carboxylic acid, fqgr exanpl e fumaric P&?/g?2007/055373
mal onic acid, tartaric acid, phthalic acid or
trimellitic acid. Accordingly, the (R COO 2 group nay
be a radical bonded via a coval ent bond. The R and
R' radicals are preferably each aliphatic,

hexyl, qyeﬂtplabcuyhatdnyl Qll‘ecw ongbeyd, b 3 trigddye tetradecyll: géntadecyl,
carbon atons, preferably 10 1-20 carbon atons.

hexadgcyb Yeatasiami, @ﬁta@@&yb@oageacxdeeléa%sdi heneicesit) drrosyk gicosyl,
oo IR TR, 2 A B T ey,
2-cthynosyitrag allh, 2-bhremaremetinga- meptznﬁoZ:yqﬂopéwgkmwggepyn
an t r t '
methyéc@xambpgaﬂ”gﬁwfﬁa HEREEH B S-piiheaPa bty AgETYhdol

[ . may be a linear or branched,
benzy‘f’j rn%{th aﬁwﬁ‘?{aﬁﬂl turat ed hydrocarbon group, which may

have a substltuent for exan‘pl e a hal ogen atom R"'

| The Camef e d@}b%?qlab%e ?ﬁ)d &}gf \etﬁue{gsorl SZ%%glléﬁE%ﬂn addition, the

comp@lﬁr%ﬁsdeﬂ%ﬂ@é babt ahfirdhE Ay AitAMRe aEB@eWe@EﬁtBé@ feactants,
catal ysts include especially alkyl titanates, for

espeom&kyrtbe al@holsandieeahyitdes,iin @n@eretont(tmmamcularly preferred catalysts.

ater (% (ERGTER, P Biadhials WAl pafRl ST T bBer Bicons pan be
removieet béfore Bldwddexinke ddthigsate Ti (O-i-C8HL7) 4 or
ol igoneric alkyl titanates of the fornula

CAHOO- [ Ti (OCAHO) 4] r, - CAHI9, where n is selected such

e B 854 SATGL 7 POl AR o BBy

, Accoraihg OY) e pressslee of tite @xaparbture ﬁsr nob $dbfeattto amqurtld:lhar striction.
e

tra nanme TYZOR(r) TPT, TYZOR(r) TnBT, TYZOR(r) BTP,
For instepery the repstion ean be effsates Under devatedante yC%Wr%ﬁwe or else

at sta%ﬁa/r"d-r %%?L(I’%) -Fﬁélﬁa-l;h; tﬂ_e:fég%q ghﬁ-éqb@{?&r@fs | ncl)the HiEmary

erre radi ca

tempenamjnesk,,pretdnerhce bemwg:verbtd Wmparaturgs jn the 2008/f02A &2 350° C

PCT/ EP2007/ 0553
preferably from 50 to 250° % accordmg to the reactant.

During the reaction, the presence of water should be avoided as far as possible, in
order to prevent premature hydrolysis of the catalyst. In general, however, small
amounts of water can be tolerated. These should preferably not exceed 0.1% by
weight, prefera'bly 0.05% by weight and most preferably 0.03% by weight. The exact

values depend especially on the hydrolysis sensitivity of the catalyst.

The specific reaction conditions are common knowledge; reference belng made in this
connection to the literature cited above. For instance, especially in the case of

conversion of carboxylic acids or carboxylic acid derivatives which comprise
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hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl,

tridecyl, tetradecyl, pentadecyl, hexadecyl,
hept adecyl, octadecyl, nonadecyl, eicosyl, heneicosyl,
docosyl, tricosyl, tetracosyl i sopropyl, tert-butyl,

- propyl, 2,2'-dineth propyl 3- nEthbe
WO 2@8@%?% exyl, vinyl, ally/, XE but enyl %tc)ﬁl/EP2007/055373

6- met hyl - 4- hept enyl, cycl opentyl, cyclohexyl, 5
met hyl cycl ohexyl , ethylcyclohexyl cycl ohexenyl
1, 3- cyclohexadlenyl phenyl , tonI benzyl , phenethyl
and napht hyl . The catalysts detalled above can be used
polymbfighbiée dagbdnicaibofsdaublé ¥bHAS, it ispcxditié t®Bdd Pag/merization
conpounds detail ed above can first be reacted with the
inhibitasoyBichdseyerietndesised elnerizatioanidhaprids; petess epadldes
~and/or amdes, in order to obtain particularly
preferred catal ysts. After this reaction, by-products

After thblrééﬂct&m}‘ at lezisbbgrotien bothd tathlyst usedist yairslyzad bpehe contacting
enoved before the use of the catalyst. The reaction

with WéEQraTh@cH“%h%\ﬂée eEePartiRa o the Bydiehedoatalysis Rased an therotal
amou@éﬂé&g&él?é&s thel t§etﬁ$r°rﬂéq%%v | ?it g d&ﬁg&ﬂ@nﬁg? t8%ction mixture

ute 1s not su
subseqeasiity stcoeeds. an:ordmglyarmeferaﬂsig at mst i7 0P, aa@retxaeferably at least

ef fected e evat r educ re

90% A B TEITE G A S O 1 PNk DSFE R Y RDEa be
carried out at the customary tenperatures, preference
being given to tenperatures in the range fromO to

The hg50[gsis arebeetibLigdfindhe 5®a¢timn250®reamaddihggvater.thhéﬂs case, the

water LG8 Bb WirtfoBHrL Iy GRS 2510 Bup 2B eBERE oSyt of the
superéb%o%@%%‘rtto@étﬂﬁﬁwwmh@)é@b@?é’cﬁsb’ﬁb@ft Phefefstical |¥§;‘iven| ® adding the
general, however, small amounts of water can

 water ingherfara®f aTheistengsbsy merpbécﬁr@eablRhawwateém@eﬁnr@xam@lbyaﬁer the

reactifF bl coPRSAE AR 00, 00 el Mo PL AL BELE! BRbYol or the

amine Mastdiridty Beclddeidstoshizaiekictibh Yesdelt he catal yst. The
specific reaction conditions are comopn know edge,

reference being made in this connection to the

ite r e
m sl BRI B SREcta A1eBaraBnaslall Vedob, o
examplairbaXixed bedaedcider invhls oase, the pdactionphixiiee can be passed through

a vessel, for example a column or a tube, which contains a moistened medium,

preferably a water-comprising superabsorbent.

The amount of water which is used for the hydrolysis should be sufficient to enable very
substantial hydrolysis. In one aspect of the present invention, it is possible, for example,
to-add at least 0.05% by weight, preferably at least 0.1% by weight, especially at least
0.2% by weight, preférably at least 0.5% by weight, more preferably at least 1% by

weight and most preferably at least 2% by weight of water to the reaction mixture in

order to hydrolyze the catalyst, the percentages being based on the weight of the
reaction mixture. These amounts are based on the additionally added water, neglecting

any water present in the reaction mixture. The exact water contents depend on the
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WD 2008/ 022823 16 PCT/ EP2007/ 055373 pol yneri zabl e

car bon-carbon double bonds, it is possible to add

pol ymeri zation inhibitors which prevent undesired

pol yneri zation of the acids, esters or am des After

tion, at least a portjon of the cataly
WO zé@ﬂﬁgl yzed by the cont act]1t7| s wth water. SEI.ICI;]@E§9007/055373

hi gher the proportion of the hydrolyzed catal ysts

based on the total anmount of catalyst, the better the
renmoval of the catalyst fromthe reaction m xture
subsequently succeeds. Accordingly, preferably at

hydroly@@séer%(ﬁ%tylmlth?e patedyet adn thedttydreBsis i@ ¥ndrsh estiydrolysis
at | east 98% of the catal yst used is

pr ef er abl
tempqmrr@r §@@3§ watgr meﬁiﬁjm@ml%a%t%aﬁ%@\@ﬁté@ﬂ&ﬁi hyslrelyeis time. On

the o EPEERTNEIRAIR Y ALOL BB IER ST BN GARfmUDR order not to

can’'be e ore 1 on

exceegithenadieptoetiehts fheobsetdet la@nonfng ttethesspwfwmonbelntaddrtron
or together with the super absorbent. Preference is
excesgrve h'QB WRIBY sRNieRs m%t‘%ﬁ F%U'f'q’r%s'ﬁe@rfiﬁj%fea&t'lﬁ)@ﬁs%%tﬁng'y, the |

reactiron o aci.d or o ca
superalbsatrbdaet.i vati ve with the al cohol or the 15 am ne has
ended, be added to this reaction vessel. In addition,
the hydrolysis can also be effected in a separate
I f
The térﬁﬁértdlttg’r%éggﬁérﬁ@ﬂtw Héé ﬁié%rgt?yé‘?él onIE rr‘féxridarr%dclg ;ﬁr%@ sQS’@cf Eﬁ&r‘i)%eneral
restrictinnobligwevaer, \ﬁesserlajly eeterepaaplideawhiihueontain a;t Ieasieqne double

| water%BH%rﬂ?%Qﬁ?%p{egt?ar i i viHOE & Ié)‘?r 0 ?e{) éH&d

- bond, Jgk EraiBR e Al BEhE ER TE Rk oVa 2R RGHETA Naftsr o

minimial SftH SolysefizaAind, fige RarHpStatisescainigsl kdicbRdsalf 4 oW RVel. On the

to enabl e very substantial hydrolysis. In one aspect

other pand Hélqﬁars@ﬁleyrthﬁ/ewrod:\rsls |Acq0§dlpg sthe kydrplysisdgamgireture may
prfer Ay i 2 s B B30 98038 PSRRI gl b6 15070 anc

most preferably frsraf4eatoyl GoeC, east 0.5% by wei ght, nore
preferably at least 1 % by weight and nost preferably
at | east 2% by weight of water to the reaction m xture

The d%r%tloﬂrcggé% h?g@ﬁ% hm%?ﬂg@a% Wr&eS ra agtceh Q‘hge}{ I&Qrgqﬁne is

preferé\'hlqm raosi Bt sows epledeentialy ahmoaddilﬁduo rmid mo&d gegferably at most
wat er, . negl ecti ng wat er present in the reaction

30 minpgtgswitho r?é‘yéRW’OM%@frth@oW%H@ dnpepRAdeBiRClipR. In many cases,

hydrolysis times of about 5, 10, 15 or 20 minutes are sufficient to achieve full
hydrolys_is.' Particularly surprisingly, the hydrolysis time can be reduced if a water-

containing superabsorbent is added to the reaction mixture.

The superabsorbents 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“‘absqrbent” means that the superabsorbent can store
the water, resul’ring in occurrence of e weight increase. The water is preferably retained

by the superabsorbent even under a slight pressure of, for example, 80 glem? which is
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WO 2008/ 022823 17 PCT/ EP2007/ 055373 hydrol ysi s
sensitivity of the catalyst, on the hydrolysis tine
and on the hydrolysis tenperature. Small water
contents may lead to a somavvhat | onger hydrolysis

' t he ot her hand, armunt of water 3;&@
WOZ@%@%%e kept at a mni me n order not to excé P2007/055373
the water contents to be observed according to the

specifications. In addition, 5 excessively high water
contents may |l ead to undesired side reactions.
Surprisingly, the water contents can be kept
exertdtPo e hidtsupevabyoréntt ue of addition of a noistened
super absorbent. The tenperature at which the
hydrolysis is perforned is not subject to any general

Prefer\:kgd rsﬁBEHb%U’t%ht§ g?eas hnl?écpgfiigfﬂé% ?ﬁédseér ;?rg?érg)ﬁ(ﬁ? lﬂﬁlﬁde

ontain a one d bon

crossltr’fk@d(pmyrhba;:whlcatc&ﬂnbmﬁ adntsabbaeryhcc amdmﬂdjmneﬁmerym acid.
order to mnimze s,u?l)“‘S neriza

These RolyBIESE GPEIPE'SR a5@C6R %’%? inked, ppiy@g igaC'deW Gragslinked starch-
acryllc%a@ Qﬂg@yrﬁéys lrﬁ\ﬁglcﬂ%o‘"i"b{e Bh%é“b,‘é’rrbgk%’@rﬁ%gs have been neutralized

ol ysis tenperatu

~ with spdlerhehymwldeescwlutdm or pbtassmmgeydmdd)smluticﬁ'ﬁt&t;cmmlgmers have

f bl f 20 t 150C t f
been RiGHT Soceare JBTRAN pee Aamimsiare el B Srauibe e

StockRSuYér G'rﬁbﬁ‘ &ACQGKGa'F%?tlcuTQ@y BV&&@EM%U?eFéH&rbéwts are described,
preferably at nost 24 hours, preferentially at nost 1

for examipte, imbdE-AoE19 B9 SB6rarsl ﬁPa%-Qﬁ»@t 2680 m nutes, without
any intention that this should inpose a restriction.
In many cases, 20 hydrolysis tinmes of about 5, 10, 15

Prefer@éd §Qiaéfﬂa'blsbﬁ§erﬂ§ thBUEdmpHEA fo @x@mbleeve full
drolysis. Particularly surprisin t he hydrol ysis

a) 55- 95@34: oarvaight; @d@f@é@b'yf70a9Q/\étté’rW9i§62tQ§;ﬂﬁ)||}fﬁ@erlzed ethylenically
unsat&rlégegcfr g%sorgrg%tns!h ({;r?cﬂﬂo?gerlt h"‘é‘g‘g’o‘?%a‘ﬁé“t%‘zgh){{’ %rneextgljﬁeof at least
25 mdl%yentl on are known in the 25 technical field. The

rm "superabsorbent” is understood to npan especially

b) 0-49% Ry, MeiglH cRrefgriably 829 7aby yyaight, PApgyMarEen: cthyiandeally

ssol ved as a result.
' unsat%{&?gﬁ%‘bﬁ%sorébﬁ)m&h%?#gg/tﬂnd%) t he superabsorbent can

c) 0.1-5.@Yeby Whightgireferablysiul t3% dyi weight; wf oeea mbreapoipinghized
i ncrease. The water is preferably retained
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 stép. 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 pm to
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by the superabsorbent even under a slight pressure of,
for exanple, 80 g/cn2 which is WO 2008/ 022823 18

PCT/ EP2007/ 055373 exerted on the noi st

super absorbent. Preferred superabsorbents are

|.inked pol yners. These preferably include
W02®82 8izﬂked pol yners whi ch c,lgrrpri se uﬁits of a&%/P82007/055373
acid and/or nethacrylic acid. 5 These pol yners
conpri se especially crosslinked pol yacrylic acids or
crosslinked starch- acrylic acid graft polyners, in
whi ch sone of the carboxyl groups have been

2000 PRUiGHe! prefbrabiy i t ehriga fardr40< AetosI00I LR ITher superabsorbents
potassi um hydroxi de solution. Such polynmers have been
may dspevially bave arparticiasizain thesangediont 18019 38P4imabhe shape of the

. far.exanpl f S ;
particledio PRyt P 8Tl bRRERRIRER e Hlereobor e an imeguiar shape.
The paRide@sizexaredetefmidedbyl e 38 sis) it lEash-80% By wahight of the
“Preferred superabsorbents may conprise, for exanple,

particlgy hsirgpa szenyithiitim rangsnscdferayns SReciteds by wei ght,  of
pol ynmeri zed, ethylenically wunsaturated,
aci d-contai ni ng nononmers, which are neutralized to an

In a pewticakir agpeat of thagiresérst idGentinin/gt i pobsibvitly prefegdrice to use

preferably 0-20% by wei ght, of polynerjzed ‘
superap$R/PeRisHi 7 b'%%%feﬁ'té{t'acﬁh%ﬁﬁé)\%%”b%@(il?% BP9 glpmere preferably
from 34d & o 8};}) 0.1-5.0% by weight, preferably 0.1-3% by _

wel ght, one or nore polynerized crosslinking

agents, 20 d) 0-30% by wei ght, preferably 0-5% by

The ab5bHlbt o pestel R AE2 e YT b HIEES sl Berably a
least wb@&his%méwﬁgw@mﬁabl@ 6 efeebRldrteCRi EDRNAYA0,2-02

| east one core crosslinker which prevents dissolution
(ISO 171 90a%:@001hthip perdrnetes wependsg onithe sadicontant gitleg tast sglution.

super absor bent s_ar i tiaonal} . ,
The AP RELFPARRRER Baftdondh AR a BHle¥epeips 0% by wetant
of NaGt gipe retsifioanshpicy of Br&fengd JueBtabsdriogmsingsy be dt heast 8 g/g,

surface of superabsorbent polyner particles and
more prederabhRidlgast 15 g/g, this parameter being determinable at a pressure of
80 g/cm2 with an aqueous solution which contains 0.9% by weight of NaCl. The
retention capacity can be measured according to EDANA 441.2-02 (ISO 17190-6:2001)

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 ps) can be used
with preference. For example, for the determination, 0.2 g of superabsorbént can be
distributed within a measuring cup. Subsequently, webs can be placed onto the
polymer, such that a plunger is covered. Theréafter the superabsorbent can be
moistened with demineralized water, such that the plunger is raised by the swelling of
the superabsorbent. For the measurement, for example, 400 mi of water can be used,

which serve to'moisten the superabsorbent. The measurement can be carried out at
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Preferred superabsorbents have, inter alia, a particle
size in the range from1l pmto WO 2008/ 022823 19 '
PCT/ EP2007/ 055373 2000 pm nore preferably in the
range from40 pmto 900 pm The superabsorbents.

ci,ally have a particle sjize in the range fr
WO 2?@9@@%m The shape of the52 parti cles is gnl nﬂ%ﬁ/ﬁﬁgOOWOSﬁB
and the particles nmay be spherical or have an
irregul ar shape. The particle size can be determ ned
by screen analysis, at |east 80% by weight of the s
particles having a size within the ranges of val ues
20°C. SChidd 6Cthel pluAgdtahtrhfuk AletaPHAEd aftbr thRinREEBEMeans of a
invention, it iS possible with preference to use
reCOFdﬁﬁperabsorbents with a block density in the range from
400 to 1000 g/l, nore preferably from500 to 750 g/1.
10 The absorption of .preferred superabsorbents may be

A suitable! Rpetabiddroést carPbé obfihed, bl ¥xahpld, @?&iol%emlgg a) 55 99.9%
this val ue being determ nabl e in accordance with

by weight oﬁamomlg@aiqrﬁ@@ Gle el ammagdrgﬁﬁ@%rl’r@é@'éﬁa@ ls;alven here

to carf)cé}‘%—%@h Oal Qtrﬁ rﬁgos:1 '?(grné%ﬁ%%?s& oél?d \f}%a\{:mféeascld or

2- acn@ﬂt@-%&h?%@@n@u@‘bmc dldd of niletGres dTrteeBemmriomers It is
referred superabsorbents _nm east

prefersecgmt o it Epéf and mgredirefesakly af deapt f 5 /y ﬁ? ﬁ*ep%wgr%?léws are

carboRf MRS BT AR T A SR TP L Pl GfTen] O teas

25 molk%Ci e. gdeepresenenttherﬁompﬁsoduarmmt&@mmasrwmmomum salts. The
degre G ERRRUAR 0075 Preler A §b 5758 10 g #EAEF Plsferonce is given to
a polyﬁ#&?%lﬂ@ﬁ REB ks Jﬁéﬁeﬁ%cﬂ%bhklﬁ@ él:rrﬂ&eééld % methhé&rylié acid,

time of 1 mnute, "the swell

_whosq:m:@b@mmrs?ub@ have lbegstneditiatizedriy an Wtﬁré |Oél’§I0y8(hmd|°éaththe

asure the swell rate, demneralized water

preseracﬁ\ng}vgr%slw r?)s) can be used wth preference. For
exanple, for the determnation, 0.2 g of
superabsorbent can be 25 distributed within a

The furibes menanerss) \@mlﬁbéQ@l)éheIuﬁed\iflélb@ecmﬁpﬁéat}ﬂna@etbe@Wls@"bent

' polymcgl%eare 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 c¢) 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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pol yner, such that a plunger is covered. Thereafter
t he superabsorbent can be npistened with
dem neral i zed water, such that the plunger is raised
by the swelling of the superabsorbent. For the
for exanple, m of water can
wo 2@%@@?@?\/6 to noisten the %perabsorbent. Thebp%fl/lzﬁ%07/055373
nmeasur enent can be carried out at WO 2008/ 022823 20
PCT/ EP2007/ 055373 20C. The rise of the plunger in mm
is determned after 1 mnute by nmeans of a recorder.
A suitabl e superabsorbent can be obtained, for

tri(megNabifes DUtBREHBESH éﬂhp@r@)glﬁ&;l9§el9&@/50|bytrmtaﬁbmép@1e di- and

nonounsat ur at ed nononer having aci d groups. Preference

triacryilate gisers aidrimethydolpeanieseywhieb |mefa§ahlumrg]koxy¢ated with from

1 to 3G RTINS boBL R PEbL ARk bled 2l and methamdate esters

of gly@érot Q@@ peﬁ@é@ﬁﬁﬁ@l éﬁd bSglypésrel and @@ntéﬁ?thﬁto“vﬁﬁ@ﬁ hé%/Cpreferably
prefera at least 75% of the acid gro

been aﬂ@xy@éﬁ%wﬁp |frogrr1 autpsﬁo met ofethylefeside and gléﬁ@“w wnpounds
such %‘sféﬁ% ?Ié’llse ?cﬁﬂ’at?h Iﬁ?%)ﬁgf q?él fo‘yngﬁ'ﬁﬁérg ag% ié%c{nf?% @Ithl pr%ferably
from Bton®0imoho$ @thydenel bmded&@ly?cyﬁnurﬁet digllylzatieate, lpsalyallyl esters,
tetraa@ylg%?@rt %ng atrlglg}l@rﬁg]eeast ggygg{u@{g; %rgt@a%gb%éq aﬁ& Iegt;?(?sng hosphoric
scid FBHYEBEHLE SR S Eioh L METUHLG, 36 o
compahdiohuatinatehemiges secbasodf netreshilaketesor d&ylEnsde and the

e L RO S Mol B et Tl LD b b e
The pl’@ﬁjo@ftBn of tHet &béﬁmkﬁ?qudm@ﬂéﬁféﬁé @ﬁ@m'@‘?@ﬁ%‘% by weight, preferably
copol yneri zab for exanpl e acrylam de,

from (higt marq%mm@ghhms@qm thel toted eynaing of the monomers.
di met hyl am noal kyl (neth)acryl ate, di mat hyl
am nopropyl acryl am de or 20

' The watdrdohib |6 piy@Rststd) WRER Yha e rwre@@mh;br@fér@@ly iNpotyrhBaged form, in

40% by wei ght of these nononers can worsen the
the a@@meﬁwaym@rS@ret%O%obwwgs‘\t of materslyblernalymers, such as partly

or full%ﬁ?@%n@%ggji}o vuﬁﬁ%‘fjc%hw p?cny\ﬂﬁﬁpﬁrr&?oeowe gférrbi'?%r E{é‘?ch 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 such 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
pblymers 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).

,Supérabsorben_ts for use with preferehce can be prepared, inter alia, by two methods:
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and b), may be all conpounds which bear at |east two
et hyl eni cal |l y unsaturated double 25 bonds or one
et hyl eni cal | y unsat urat ed doubl e bond and one
functional group reactive toward acid groups of the
a) or several functjonal groups reacti
WO 2?&”8{%2 acid groups. Exanpl ejs i ncl ude: ali phat |Iyé%‘T/EP2007/055373
ami des for exanpl e nethyl enebi sacryl am de or
-met hacryl am de or ethyl enebi sacryl am de, and al so
al i phatic esters of polyols or al koxylated polyols
with ethylenically unsaturated acids, such as
In thedirétmaethoacthgl pﬁr&ys neutrsi2e0Ndn0arB 23, @Eferably the acryllc acid, is
PCT/ EP2007/ 055:? tri(meth)acryl ates, butanedi ol
conv prbﬁgu%qqsc u |c§b||r9,g1§,@@s§ncprq ﬁgqum qarigraﬂpawétlongqlly further

comp st b EEX k) Sob oAl 4 U MEEoRHIE o

groundfaral soreemed ofitdéhe desifed pla_ft';cleebxlaexi]hlatsexHJtmcpqiymbazatlon can

be cafigth ABTRRTOGTY of RatComiss yHiE: BNOTATh fesHtese? piaad gRgctrum of
possntY}Q'v%hafiéWéf\Aﬁh %gér@btb%hé c@ﬁ@@nt@ét‘i&?‘bﬁt@%efén%érﬁtlfréé’ﬂkée and
of conpounds

I'ene oxi de, and also a
amOUBmhnﬁ@tCHBI W]YDI()almrm:assﬂe_,sl arealesatiked yn theefbllaiving publications:

a ferably. froml1l to.30 . .
Us 4 45 OB EYeT R S0 D RS, B 2Rk YindS b s Subiect s
herebyWtestiRedns) ieddlebeest ers, tetraal |yl oxyet hane,
triallylamne, tetraallyl ethyl enedi am ne, allyl esters
of phosphorlc acid or phosphorous acid, and al so

Invers%rs(ﬂfsg I%ﬂg%ned 55?1 a?oléfﬁ'}éﬂ}ggén ’é'éﬁ‘gqﬁgy ég gp"\lpqoyed to prepare the

uns

“inventivet maduyﬂsam tﬂ%serprecésde@mad%q@@dué heartigtieetraligss saafion of the

therefrom M xtures of the crosslinkers mentioned can

monomekei. feelssalkly agrvlicaed. i Qtﬁﬂeﬁ%wﬁh tlﬁ%@ldc@fo@@mc‘ﬁwfenr@IIOIds
ancloFSERRATES S EBRENE gt 418 Sl Senthion g mtes

by meahs ol &esrradival mitiatersTFfdae\mosslmefSJiaxieeelFmr)dmm\aaﬂ% in the monomer
res , ef er abl ol ynmeri ze orm
Solutiofriq S ISP BeGR MG itRul 67 &1o8 S5 EBpA Ay find ponally during

the pol}ﬁgr o%aéigggﬁ:o Ipﬁé\% %él’f?réa magﬁc%lﬁrﬁ)lgf@dl}t/hﬁr g{sr%c’fﬁééyas a graft base

via th%anommsoﬁitman h;edlreu:itlmmrporatpul igtgl theailsplaase initial charge.
of .t hese

Subsegg}eisﬁgzrtgcla Ivgatgcféggmoe/gﬁ azﬁp \9p yfﬁgfg ﬂ]q]@})(tgrreeand the polymer is
erod g Shusghihfy ool P B Rh 2 BRY I o
polyfumtlcznaxt brogstiekerstisadived pmﬂhy:nnoeomer shkition and/or by reacting suitable
crosslinking agents with functional groups of the polymer during the polymerization
steps. The pr'ocesses 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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absorbent polynmer is 0-30% by wei ght, preferably 0-5%
by weight, based on the total anount of conponents a)
to d). The water-sol uble polynmers, preferably
synthetic polynmers such as pol yvinyl al cohol, nay
ve as a graft base fgr the nononers to
WO 2@0@%??2%. 25 %o initiate ?{3he free-radical Pé)ﬁEP2007/055373
pol ynmeri zation, the conmon initiators are used, for
exanpl e azo or peroxo conpounds, redox systens or W
initiators (sensitizers). Superabsorbents for use
Wi th preference can be prepared, inter alia, by two
met hods: WD 2008/ 022823 22 PCT/ EP2007/ 055373 In the
first nmethod the partly neutralized nmononer a), . .
In a fusther stamithe resulting pelyarasgican bessubjesied te pastaressligkiegus
solution, in the presence of crosslinkers and
optionally further conponents, by free-radica
The ppsﬂcmng,tihkatamnpmmergs g:];sbd mdw,chfbr iésar_cxpmébemodybl? dhiatdreact with
oun nd screened off to the desired particle size. -
the Su%rﬁ‘i"@ Cs%&u"ﬁ@'i%‘pﬁcﬂq)m%PP M%'on can s be carried out
conti nuously or batchwi se. The prior art features a
broad spectrum of possible variations with regard to
The polyelsamackemiay girétenalbiy thiecsliphatopetydtydrey| compeundsl such as
a nt of ipnitiators. Typical procgesses are. d ri bed,.
CrCealiiaTiedielsi GG RIB PN GAYCS! (e aronagesios, Tipusesol
1,5-pehdnaigl, W,%—ﬁeﬁ&fécﬁ@l?’dith?@R)s@lﬁﬁil,Oééltg-él’rfylérﬁ'étﬁol%wﬂr%mple
is hereby introduced by reference. 10 Inverse
glycerslu gjreattiyioipropanenbighienfunssiopathydraxylmennpzoungiss torisxample

I ' ive. d -
pentaghRRYGd SufbriRimie, Brk oV §iR adiBidl 1 HE Bp el Bifatvione
glycold lier exanpredistilenddgHtsr, alprypaeny giyeoRtligthylepie glycol,

di spersed wth the aid of protective colloids and/or
tetraetaiylansi glveslstetiaprepyigng elygebipelvsiiyaene Jepl erlypremdens glycol,
polyg P RG4S 8012 B iprs B Shexlohdme¥ | FREEr Bample 2 pplyoiveo

compalesisefl athgiens dxite amdd prapylersobxitieamitand metered in
together with it, or else added separately and

optionally during the polynerization. If appropriate,

In-addftiofeh s pOOLiBR! B R YOHELRy EsinBades /% strdtaictodfiking, 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 components can preferably be applied in the form of aqueous solutions.

Suitable solvents are water and polar or nonpolar, water-miscible organic solvents, 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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vi a the nononmer solution or by direct incorporation
into the oil phase initial charge. Subsequently, the
water is renmoved azeotropically fromthe m xture and
the polynmer is 20 filtered off and optionally dried.

: T rosslinking can be effected by copol yneri zj
WO 2%@7%%@%“ onal crosslinker §I9'330| ved in the m?&?r@]:“?zom/OS%B
solution and/or by reacting suitable crosslinking
agents with functional groups of the polynmer during
the polynerization steps. The processes are
descri bed, for exanple, in publications US 43 40 706,
solveI@E Bife céﬁceﬁﬂﬂatlolﬁ%faﬁe%M%t&@s@ﬁl&?%@ﬁlpdﬁéﬂﬁfh the aqueous
di scl osure on this subject is hereby 25 introduced by
solventanay vayevithin avige lignitsrangkis in shelrange fiemn! to8a%wait weight,

rerr S8 S oo Ui LRl il B o

from Y tol £TREBAVEIGRS ThEbllerdé€ sbivBhER ltive | Olgbhﬁaéa t@bsshnkm
100- ZOOC% 2008/ Og2823 23 PCT/ EF’ZOO% 55373 o J

In
“agentioy the,salt se@ponenbisiwater twhigh povsebinsar amqy@tgjsﬁs&%dby weight,

I r

prferh B TEHR B A Ung HEPARIOLT LRIy GERAR ha op the
polymehe surface COOH groups of the pol yner. The pol yol s

used may preferably be aliphatic pol yhydroxyl

compounds, such as (C2-C8-alkyl enedi ols, for exarrpl e

- Qs ARt
he o B0 ool ArRIOEREA acobn bl atefiethyonion s o
subjedt2e %yaﬂdﬂyd&areﬂestmﬂhsn frogerescalitl is pb@si@lc—ycfelr e*ample to add at least

trinmethyl ol [ functl nal dro
0.05% iy Bl rerRb B D el LBy Moge BEFIA Sl aF east 1% by
welghﬁéﬁ@hﬂis? réf@Fatﬁféf%'a@t 59 BY Welig htaﬂé’s&i 8 il tot@ﬂﬁelght to the

pol yal kyl ene glycols, for exanpl e di et hyl ene gl ycol,
reactiefi prixpya.ene gl ycol, triethylene glycol, tetraethylene

gl ycol, tetrapropyl ene gl ycol, polyet hyl'ene gl ycol,

pol ypropyl ene gl ycol, polyglycols based on 2 or nore

The s@bhdraBs&ibenfiBas Beraddeidt Sefofed rd@mgrmlaetea the hyatohaid rekietion.
conposed of ethyl ene oxide and %Iene oxi de units.

Preferencca(tﬁjgwemﬁo aﬁdlﬁgsthﬁwﬁlebat@qrbem@@ thergagiiptymbduisdaaather with

the waBtidta i athigre A e[ foa GERIES: Socher. - 00"
polyglyceryl

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 cen’_[rifugation can be

determined in a simple manner, simple routine experiments being sufficient. In

'comparisoh 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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pol ygl yci dyl ether, propyl ene glycol diglycidyl ether
and pol ypropyl ene glycol diglycidyl 20 ether. The
post crossl i nker conponent or mi xtures thereof are used
in amounts of 0.01-5% by weight, preferably 0.1-2.5%
[ght and nore preferably. fromO0.5 to 1.5%
WO 2&%?%/@%8% based on the poly to be crossli nkeo{;%}/QEPzOOWOSBB
Post crossl i nker conponents can preferably be applied
in the formof aqueous solutions. Suitable solvents
are water and polar or nonpolar, water-mscible
organi c solvents, for exanple acetone, nethanol,

residwgidhanol or 2-propanol, or m xtures thereof. The

aqueous solution for preparing superabsorbents may,
as well as water, also conprise organi ¢ WD 2008/ 022823

in thezr%g{:o&; ﬁp %Sﬁ%%%iés gc{ g? + flg%qng)gﬁag BF éﬁhB% Hfica gels or

kieselggHE AR SidditiIny #ié sOmyisiyly pmélblleﬁo\mdeat@ thé §Haﬁdhe @rd)duct

the range from1l to 80% by vvag preferablyln
shghtlvarh@eslmp&ﬁrn@nn@r by adeinakasinsuBsiaNaes o hedfiErtion gnaterlal or to the
flltratlé% %@er Keige %%Iﬂ EH@%&&M#!O%?%’I‘W(& gﬁdcﬂm -PrE&rence is given
especwailsﬁtorbwé smﬁsta@c& wgmtarennstdﬂebleah the prguluce BEter ©r the reaction

m:xtuqﬁemgkpﬁ fulterﬁpeibg%%psqep e?gg?@;g u%@lg{ﬁ gar‘g'hm%){%l %xldes for example.
ased on the polyner.
magn%ﬁ@ﬁif&%ﬁ%W%ﬁ)%ﬂ:ﬂcﬁ%@‘é@%{%a%I ch is used in
accordance with the invention is not 10. subj ec.t to any
The n?egp %fc Lar él;??tgcraé]l Ccﬁtplrgﬂsmgg/ epq%%\g%% RE@M 'tRleeﬁrocess
accorerngft@rtﬁ@ ||M/e$1't|oh eaﬁéreopréf&ﬁabw PR 2 i trmsr@dgaeéﬁh@m 50 ppm,
| east Yo by  wei ght nost pref erabl | east
more Q%feyahheagmost e pem andtnh@sttnfewrabwag most mme of metal in the

 procufEATH BRRDRHES) ok SRR REBT) TR AP BEE, ERRHER via e
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20

25

color Mudber eemid Smisienspactrsttiopy, édpeciliparigbmaubivdly boupled
the reaction mxture together with the water in

rde
plasrnadl(58%péa@mlg@bgom{@nrsg}chlgs@om%)yg he ICP method |s descrlbed
for example, in detail in J. Noélte, “ICP-Emissionsspektroskopie flr Praktiker” Wlley-VCH

Verlag GmbH, Weinheim, 2002. An example of a particularly suitable spectrometer is
an [RIS 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, tin or aluminum, in a
simple and reliable manner from many reaction mixtures. The catalyst preferably - |
precipitates out of the reaction mixture as a result of the hydrolysis and can therefore

be removed together with the superabsorbent in a known manner, especially by
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The weight ratio of superabsorbent to water is
preferably in the range from40:1 to 20 1:200,
especially from20:1 to 1:40, nore preferably from
10:1 to 1: 20 and nost preferably in the range from
10. After the hydrolysis, the superab
WO Zggﬁoﬁzﬁemved fromthe ?eac# on m xture gy k C@fﬁ%007/055373
processes, for exanple by filtration or decantation,
especially by centrifugation, 25 the hydrol yzed
catal yst surprisingly being renoved fromthe m xture
together with the superabsorbent. Preferred paraneters
mnanbﬁbrbbﬁnﬁugémﬁdlon or the centrifugation can be
determined in a sinple manner, sinple routine
experinments being sufficient. In conparlson to the

o oL A e NRRI S 5 RIS BBy

intention thetlthte dhaultihopbst A ieswotidani ng t he reanaI of the
cat al yst WD 2008/ 022823 25 PCT/ EP2007/ 055373

residues. In the renoval, it is possible to use
Examéié%tp §¥anfd'c%drﬁ§é ﬂ()e%kgﬁrplé qr exanple silica gels or
I ese uhr t I on, is surprisingly p055|ble

An ester prepamthfy mqaanpfebfcbétralbepmpgdtlkaha’fe (s'ﬂ\fZﬂ)R@yTIPﬁ) B stirred with the

ddj
moist 3} PBiaBsPRrF R 101G 26 Fd1esS Poe 1ok SO MRS Y TBPaRs of 2
magnéﬁ’c §ﬁr‘?‘éreé(te€>5 e 8P BRidurk dF KAFé‘?ér &hd E@Ser@b@gﬁb‘éht belng shown in Table

Preference iIs grven especli al y t o basi c substan
1. Thenhuperahserbienés Lsdd are abtairalje dwme Steskhausen GrhkH & Co KG. The

sotut SE RS0 YRR FrhS iR okt B PR 2o B 4t gyt and
f|Itereﬂh&i@@&htﬁﬂgﬁﬁh@%a&@c@ém@%%ﬁuﬂh@éll fier Ca6hleitBed BESARICH). The
of the catalyst can surprisin be renoved conpl et el

swoll%ysun%amwééggbemﬁaalﬁgnttbe ?IH@r whileribe semovakefdhe titanate is

lndlcafgfﬁgfl?eg{jpéagﬁg&'aﬂgé%6&!@5%8@%’%? ?&tspgcﬁé g% H"P%]tanlglggﬁteof

t:tamu&'n wamda‘termmhad byméeaes oer(DR! uhle. water soptehabp ntsarsasf Kerl-Fischer
rmned. in a known manner, for exanple via the is

tntraﬂogo[l'gpqubmh follpwgistnempEzehesiesettf oscopy, especial |y
with inductively coupled plasma (ICP) or atomc -
absor ption spectroscopy (AAS). The ICP nethod is
descri bed,



for exanple, in detail in J. Nolte,
"1 CP- Em ssi onsspektroskopi e fur Praktiker" WI ey-VCH
Verl ag GrbH, Wi nheim 2002. An exanple of a
particularly suitable spectroneter is an IR'S
XDL | CP CES specttoneter from Ther
Wozm/gﬁﬂzgstructl ons for 20ppr cedure can be tak;[[gc¥/{5gh907/055373
t he user's handbook "TEVA, Software zur ICP CES' from
Therno. Overall, the present invention provides the
use of.superabsorbents for renoving a
net al -contai ning catal yst after a hydrolysis of the

Tablecpt al yst froma m xture. This novel 25 and inventive
use can he used especially to remmve catalysts which

conprise the netals |jste especi il t ardVatar in the
zi rconj um haf ni un t'é‘ c{ §| uti %ﬁnLHHnE)Pﬁ ?onén}.m' AN mixture
rel i ab] Supseabserbeht ompmbsormct i OWan;irxt ur @8 Ti The
catal yst preferably pr&cg):,ipi tate t of {he r g ater tba removal of
m xture as a resul hydt ol )[4‘1 andPPaH the Ti [%]
therefore be renpved together|{wth the|superalsorbent
Example 1a k{eatponr@r , | espebilal |y by V@12008/ 022823 26 007

B N ol ol Y X 1

PCHEP2OO7 055373 ft+trattonmpr—centrifugattom—The
Compgr;aggéént invention s illustrated in det@ds by exanpl @g9o4
exam;:ﬂmﬂei nafter, w thout any i nt ewti on tha1 thi s shoul d

IHUST U1 ULl '_ aII}JI PO L arl :
Exam%%gpar ‘%bix"?%&%% e 1 AE]1 ester|pr el)gr ed byu‘msans of 0.1

ExampleBr ai S}abtan;@TF@u tanat e1(OTYZ(P D TED) i 5 st1| r red W t9.12

+ ho HB car N r\l acod ')l: acao
Examp%?t | g a@}ow ”?Wnut es b9l5rreans 1;6 gnet1| c <>t irreP12
Exampé 5550,Cablve Gmrsint of watier and sup,sr abkor bient | beli ngo.12

shown—i-n—TFabl-e—o Thn Super bsorbents used-are

RO U T Tt P oo co

Example)fai ndBrY 1300 o ockhauQen GroH &80, KG 'The 0.1

Exampﬁ@VUtl(F@vdal‘SPé‘{pm W thegt stifringoin g water[bath g 11
(approx. 20C) for 115 mnutes apd filtered tw ce

ExampigyB ou gt av PP aa#ad®oar se0820A f| ut etiOf i I fer 1( Schi ei chér12

ExamdFe gcnuepla{,dr pald'@()@V\Dl "ef {SUper absqg pent | begds Temai g 1o
the filter ile the renpval of theltitanate is

1) Tha naroeata@ﬁ lb;baSIed cm ti@pp@ghtaﬂf:ﬂaedfeach@w m)Xture of the
ester (orange). The anount of
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 |; heatable) was used.

To this end, 500 g of crude ester and the amount of superabsorbent shown in Table 2
were initially charged in a 2 | flask. The superabsorbents used are obtainable from
Stockhausen GmbH & Co. KG. Subéequently, the amount of water stated in Table 2
was added with stirring: S'ubseqvuently, the catalyst was hydrolyzed at 90°C fdr

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




15 titanium was determ ned by neans of |ICP, the water
content by neans of Karl-Fischer titration. Table 1
whi ch follows sumarizes the results. WD 2008/ 022823
27 PCT/ EP2007/ 055373 Table 1 Water in the Amount of
f Content reaction njxture Superabsor
WOZ@%@%@ orbent water of Ti [9%] N ] [ppni afteP&E‘ﬁ{gPZOOWOSSWB
renoval of the Ti [%4 Exanple 1 Cabloc CTF(r) 0.1
0.1 4 0.07 Conparative - - - 195 0.004 exanple 1
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 Cabloc CTF(r)
pressQre5|n]th@ filr&iokPwa&oaa and tkamirerhas 'Tﬂteﬁédltvﬂeé tHroQgﬁ@he same
Exanpl e 6 Favor Pac 230(r) 1.0 1.0 1 0.1 Exanple 7
filter. 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
0.5 1 0.12 1) The percentage is based on the wei ght

The sebliéheupsrtisotfertibeadsechedPl i fillerWwhildthe leindval of the titanate
further test series, the catalyst was renoved

- b
is indigatesdy Werdisapraarance ph thercelos gt thesester (psargeld ﬁwésatr@@unt of
tl’ranufgrgI WG4 rhiRe Ay StheSHR OF A8 OfREDAL MRSt B§ I d¥nd BARSH-Fischer

titration and the acid number by means of a KOH titration to DIN 53402. Table 2 which

follows summarizes the results.
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CaHss ey b
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CTEO E. 10 (. n

2Nt super absor
[%1] Seitz 1

hro sl 70 2.9 n
e—St+Z28 o~

37— Tabt
pent gof
500 Exa

et or P 1 4900

p(oré @ize 9-25 um)

Example 13 |

Favor Pac 2308

=4 5

710

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 0.11 2 0.12

Example 13 0.08 <1 0.11

Example 14 013 <1 0.12

Example 15 0.08 <1 0.1

PCT/ER2007/055373

the amount of water stated in Table 2
the catal yst
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~ which hedr o éés or

Seitz T750 Exanple 11 Cabloc CTFO 5 10 (pore size
5-10 pm Seitz T1000 Exanple 12 Cabloc CTFO 5 10
(pore size 9-25 pm) Exanple 13 Favor Pac 230(r) 5 10
Seitz T500 Exanpl e 14 Favor Pac 3000 5 10 Seitz T500

15 | oc (r) 1 2_Seitz T500 1) The
WO 2@@?@@?3% IS based on t he i ght of the react |P<9F/EP2007/055373

m xture Table 2 (Continued) Acid nunber Content of
Water in the reaction mxture after [ng KOH g] Ti
[ppm the renoval of the Ti [%4 Exanple 10 0.12 <1
0.12 Exanple 11 0.14 <1 0.12 Exanple 12 0.11 2 0.12
ExamEPf@%be@aﬁd%n@erl\klexdiﬁpme 14 .0.13 <1 0.12
anple 15 0.08 <1 0.1 5 WD 2008/ 022823 30
An estecrreparo0msans of Bimigrrrepyiditapated TYHPREMFAL aisisiiered with the

ot S50 B5Po 03 S PHER M R, B PAETHRL e

the arBoupet cﬁb@alébaﬁﬁ stefmbﬂoeﬁt arldedgnet the Iidrolysis tinte and hydrolysis
cl osed 125 ass bottte, the anount of water and :

tempesaivee S mn auE@bJeéiq d hqﬁjqwgpmrpgngquwagmbloc CTF®,
hesa Sizb TR d%g%gﬁ;@gomﬁ shd B¥ttamabffom

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 and the acid number by means of a KOH

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



whi ch has a particle size in the range from50 to 200
pmand is obtainable from Stockhausen GbH & Co. KG
The solution is cooled without stirring in a water

bath (approx. 20C) for 15 mnutes and filtered tw ce
ro h.the same coarse 520A fluted filter
WO 26@6@% Feher & Schuel ). The%\é

beads remain in the filter,

wol | en super absor B&/EP2007/055373
10 whil e the renoval :

of

the titanate is indicated by the di sappearance of the

col or of the
was determ ned by neans of

Tableeans of Karl-Fischer titration and the acid nunber by

ester (orange).

| CP,

t he wat er

The anmpunt of titanium
content by

means of a KOH titration to DIN 53402 Table 3 which
fol | ows sulmauntes theAmsuittod. | \Wydeolgsisdpes23 Blydrolysis
PCT/ EPg’OO?/O 5375@ Tabl e 3tArmunt of Agﬂunt f o
Hydr ol ) Bt | st"é super asta']n té?m[pﬁ’{%}"
tenperclture %Pl [%'] [%quarrple 16 0.1 0/2 60 [&5]
Conparative exarml e 2 Exanple 17 0.15 0. 75 30 55
ExamEI:ea‘rﬁfJI e 18 00110.5 30 55 Ozxarrpl e 19 602 0.4|30 5595
Com _QJ.' 20—0—20—4—60—55—FExanple 21601 062160+RT
Péiv Y5 é 22 0.05 0.25|60+ RT21 Exanple 23 0.15 0.3 30
exam&éz Exanple 24 0.15 0.3 60 55 fHxanmple 25 0.1 0.3 30
| Exanple 26 0.1 0l4 30 55 '
Example 17 0.15 : 0.75 30 55
Example 18 0.1 0.5 30 55
Example 19 0.2 0.4 30 55
Example 20 0.2 0.4 60 55
Example 21 0.1 0.2 80+ 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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1) The percentage is based on the wei ght of the
reaction mxture 2) RT = roomtenperature, approx. 20C
WO 2008/ 022823 32 PCT/ EP2007/ 055373 Table 3
(continued) Acid nunmber Content of Water in the

m xture after [ng KOH g] Ti [ppm
Wozg(?@%ig‘%% [%4 Exanple 16 0.0F 2 0.09 Conpar at f’%?%ﬁ%mms%n
200 0.004 exanple 2 Exanple 17 0.06 1 0.11 Exanple
18 0.07 . 3 0.11 Exanple 19 0.06 4 0.11 Exanple 20
0.06 1 0.09 Exanmple 21 0.04 1 0.06 Exanple 22 0.06 1
0.09 Exanple 23 0.06 3 0.11 Exanple 24 0.05 1 0.08

TableBx@opltiau@d) 0. 06 3 0.08 Exanple 26 0.01 2 0.11

Exanples 27 to 33 In a further tpct_cpripc1 'thp_

cat al yctA%ﬁufT@%vedCWtQﬁty@f e p¥\(@t@r fn therrgacten mixiurepler

series droly |ning

crude eé't%gr Was for cede@R \Z%lt 3%‘;588[1)} lter
Exampfeot® si ze 808 pm |by mgans 01 conpressed @ioo of not

. mre than 2 har AlSeitz EF 14/2 pressure filter
CompapptiMeatius (yql.ume 2.2 1. heatable) was us
exam@aéa?pl es 278q§9 to|32 t49%9 sup=rabsorbent &s%%‘{ was
oc |[CTF(r), whic¢h has a

Example 17 - 0.06 1 0.11
Example 18 0.07 3 0.11
Example 19 0.06 4 0.1
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 0.11
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 pym) 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 pm and is obtainable from

Stockh-ausen 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,



10 particle siize in the range from50 to 200 pmand is
obt ai nabl e from St ockhausen GbH & Co. KG In
Exanpl es 28 and 33, the superabsorbent used was Favor
Pac 300(r), which has a particle size in the range
to 860 pm and i s ohtai nable from Stocfbpla
wo zm&@ . I n Exanpl es %t% 29 to 33 a &55807/055373
superabsorbent noi stened wth an anount of water
specified in Table 4 was added to the reaction
m xture, WD 2008/022823 33 PCT/ EP2007/ 055373
simlarly to the exanpl es descri bed above, In Exanple

similaf§ to theé karmprRsSduRFiBBE @IbReB! IndPxbmplaers, tiist thetseibeYdis®drbent and
stirred into the reaction mxture. The particul ar

then thawyates were siinped ke the esactigndnixéitrer Thepartiawar amounts of

ouperBUSE BNl A0 US40 o FIRB! BLOR I By ore

specn‘hem inl Pably 4G BA0GLEF trade ebidr Hdee@n lrﬁtleﬁbyam‘léirgéd #ald flask in
whereas 1000 g of crude ester in a flask were

Examer@d?? fp 3G uhgeas 1@@0'(9)0@@Ud$lﬁs’f%rdﬂlﬁ ¢ bﬂa%wez&) paed iy

ure of less than 30C without stirring in a
Examalaetseimgj;?% (approx. 20C) for 15 minutes and filtered

under pressure The maxi mum pressure in 10 the

The spb\;‘tle@ i$ ﬁqaalgéaotahtgggc;@r@tau?g p} gess R r gﬁﬁp{yﬁt ls%h?nrn%dln a water bath
(appr&¥ @@péf’%}r@mn&§§%ﬁdrf%?édquh6‘ Jt ﬂ%s&éfet %e Mﬁklhﬁjrﬁ Bfessure in

renoval of the titanate iIs
the filightiapwea2drareand thé enixtore wasffiliehed hracerthr()ughrhlge)samﬁtfdter The

., ned . .
swolfySiire Brorbbit BRr T RS 1ot il P 4ER ermoblqidh gipnate i
indicafdtfby fie é@bﬁp@éﬂé’ﬂ@é oWhé‘@@lBﬁ onhe'?‘eé‘fQ"(drthé‘} "ITPl’é drfothiNbf

534 02 Tabl e | ows sunmari zes the
tltanlumwastckﬁtewgd@mmea@gf tsz nwmgomtssseymear@mf&arl -Fischer

titratioﬁr%v e fPHMer & r%’ggﬁ%gg@ﬁ'tﬂ%ﬂé%ﬁ }Qsct:fﬁor% Tagje 4 which

follow&Exampharizté the 2eS01tH5



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 90 Exanple 33 0.1 0.5 30 55 1) The
percentage is based on the weight of the reaction

] Table 4 (continued ntent of Water i
WO 2%%2@&823 m xture after Ti)r?’gormval of the Ti [%@ES%?W“ﬁ”
Exanple 27 <1 0.13 Exanple 28 <1 0.12 Exanple 29 <1

0.13 Exanple 30 <1 0.08 Exanple 31 <1 0.16 Exanple
32 <1 0.08 Exanple 33 <1 0.14 5 Exanples 34 to 38 In
addition, different esters were prepared by

Tablet4 ansesterifying nethyl nethacrylate with al cohol

mxtures catalyzed by tetraisopropyl titanate '
(TYZOR(r) ATraynt okf t eff  ¥ieountrafndddy@plysisctineqn, Hysolysis
cat al yist removed | by essyre filtration. this,.
£i1tra PBReT a0 o 008) #8543 45 PCT/ EP2007) 05%@‘??? attre
crude |ester [agyi xed Wi th [ppist super ghser bent| was [°C]
forced hy neans of conpressed ir of not nore than 2
Examplg 27Hr ough f11ters of dif4erent| pore38ize. A SeitPOEF
Examplé 28l =>>Y' %5 10 30 . 55
Example 29 0.5 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
Example 32 | <1 | 0.08
Example 33 <1 0.14

Examples 34 to 38
In addition, different esters were prepared by transesterifying methyl 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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15

filter apparatus (capacity 2,2 |; heatable) wth a

" filter material conprising Seitz T500/ Seitz KS80/0. 1
% by wei ght of Decalite was used. In Exanple 37, 0.01
% by s weight of CaO was additionally added to the
' terial. In this cas 500 of crude

WOZ&Q%‘@? i xed with the amount¥ of vvatger-cont ai niep’:’réjﬁle/ljaP2007/055373

superabsorbent specified in Table 5, and stirred at
90C for 90 m nutes. Subsequently, the solution was
cooled to a tenperature of |ess than 30C w t hout
stirring in a water 10 bath (approx. 20C) for 15

crudeBdiEt 88madd ith hRISEupeAsoPbERSWESfordd@ byiiédREdf compressed
pressure in the filtration was 2 bar, and the m xture

air of watore thared baritreugh fiteghot mé‘em’f@om bizer A Sgitz EF 14/2 pressure
fiter {ra R EEPEHEIAR | oodta e Wi R el ol Seike

- T500/ 2 MBR/6 06 byfwdibRt srabesalitd wakeisest a1 Ekamprgsy, 0.5hes by

ampunt_of titaniumwas determ ned by rreans of 1'CP
weighfipf kaghweriadditionedpiadded txtie filkgr roeterial.spect r onet er

from Therno, the water content. by neans of
Karl - Fi scher titration, the color nunber to ASTM

In thid¥ad¥) 580y bherudei ebtevunbier admixedanith tife ankﬁm'rtstcbftwatb'r-ocntammg
to DIN 53402. Tabhle 5 which foll ows sunmari zes th

superpBsefioest sm@%m fableF 296 HrECRRIDS 5999 em bsequently,

e s B o SURTE ISR Fot gt n o ot

bath (Bpprgx. 203@) feetiibaminutes anmlibmd Wid€nmpreSs@s. Ohé maximum pressure
in thegﬁgathgl\gaégg) i 3 fI]Teanrl] \lNgtS?IltelgeVCP {ngea %hrouglg tI%e 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 || 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.



Exanpl e 36 net habrylvat_e Cabl oc CTF(r) 0.15 0.3
Cl12- C20 Exanple 37 nethacrylate Cabloc CTF(r) 0.1 0.2

Cl2- Cl4 Exanpl e 38 nethacryl ate Favor

Pac. 300(r) 0.1

0.2 1) The percentage is based on the weight of the

wo 20AFEke

m xture after the nunber

gw m xture Ta
Water in th

2| ?egcg;:%ﬁt Col

[ppni r

i nued) Acid ”U”b%(;;/Eggoowosﬁn

[my KOH g]
of the Ti

or
enoval

[ %4

Exanple 34 0.10 <1 0.05 0 Exanple 35 0.13 <1 0.05 O
Exanple 36 0.08 <1 0.02 0 Exanple 37 0.14 <1 0.02 O

Exanpl

e 38 0.12.

<1 0.06 0 5 Surprisingly,

especial ly

Tabletthe conpari son of Exanple 36 with Exanples 35 and 37

shows that addition of CaQin the filter materj al
all ows the acid nunher tg begéﬁ%uce&\.m@mt% Amount of
2008/ 0 - [ EP2 RS0/ ' . ocess, for
pr epal ?Eﬁsgg’g%#: o&éjri c acigegeri vaf ?Qé‘gfajoégﬁpﬁtsi ngs\'tv%%r
~reactijon of at |east one carboxylic ge'y and/jor of%d
. _QMWM with At |l east one 15 :
' | pi-drd/ or an am i n presence. of a
Examﬁgfﬁq_ injpg cat ;S%?’é?c C&%@r act er | ;e%gi n that, O-1
fﬁﬁé%ﬁéb@l#ﬂ&
after e reactionjhas ended, the netal-contailning
cat al ysX10-@16contacted with water and a
Example@ absor bent, sai FayonPact300® pf t heOdat al ysit wi thh2
methacrylate - -
C12-C20-
Example 36 Cabloc CTF® 0.15 0.3
| methacrylate
: C12-C20-
Example 37 Cabloc CTF® 0.1 0.2
methacrylate ' .
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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the water leading to hydrolysis of the catalyst. io 2.
The process as clainmed in claiml, characterized in
that the superabsorbent is a crosslinked polyner,

whi ch conprises units dérived fromacrylic acid and/or

lic acid. 3. The process as clainmed in
WO 2g§§/§?&?ﬁar acterized in that the superabsorbent }Q(Ii’g)}iﬁ2§07/055373

a particle size in the range from40 to 900 pm 4. The

~process as clainmed in at |east one of the preceding

clainms, characterized in that the hydrolysis of the
catal yst takes place by addition of water to the

Claimeeaction mxture. 20 5. The process as clained in at

| east one of the preceding clains, characterized in
that for the hydrolysis, an anount of water of at

eécfr:%sgcf?? é%%rﬁf@h%ﬁﬁ)%ﬂﬁ:%n@Be%zg}g/etsoh%g\‘@ng ezéaction of at
lebel omsl camoxylid acidtaneiner ¢ffa b%oﬂgl&ﬁ@dd mrﬁ/bﬁvmmth at least one

characterl zed in that, for the_hydrolysis,

flapbo! admra@maﬁ@n%ubmeawéea%p Adneigkontzining eatalyst,
&féa?lééw%ﬁzéﬁ gfg%;t %r' etgeﬁ‘%aét?ﬁ?ﬁafﬁﬁdé’é th%%?t;afﬁsma]ﬂgng catalyst is
carjactal swttbwater tamdvea seperiabsorberih &salarmgatafotmgmi Ghd chialyst with

raveie g onaPESE Ghs caidbBoos) 022823 38

PCT/ EP2007/ 055373 characterized in that, for the

hydrol ysis, a colum filled w th water-containing

Buppratess asaaimes! insdaim 9, cﬁarectariaedérs theest thé aiupedah‘snrbent isa
at _l.east. one of th recedin aracterize
Qosnifel BN ol BFERERT Lofis Belbe TRt AEVEE aPElidor
rbehdcAmigeadid.om 40C to 90C. 10. The process as clained

in at |l east one of the preceding clains, characterized

in that the hydrolysis lasts for at nost 1 hour.

The process as claimed in claim 1 or 2, characterized in that the superabsorbent

has a particle size in the range from 40 to 900 ym.

The process as claimed in at least one of the preceding claims, characterized in
that the hydrolysis of the catalyst takes place by addition of water to the reaction

mixture.

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

that, for the hydrolysis, an amount of water of at least 0.05% by weight based on

the total weight of the reaction mixture is added.

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

that, for the hydrolysis, a water—contaihing superabsorbent is used.

The process as claimed in at least one of the preceding claims, characterized in
that the weight ratio of superabsorbent to water is in the range from 10:1 to1:20.

The process as claimed in at least one of the preceding claims 1 to 3,
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o 11. The process as clainmed in at |east one of the
precedi ng clainms, characterized in that the product
of the reaction conprises a pol ynerizabl e doubl e bond.
12. The process as clained in claim1l, characterized
the transesterificatjon is perfornmed i
b(ﬂg 62%53 of a polynerizatio 8| nhi bitor. 15 13. %@%52007/055373
pr ocess as claimed in claim1l or 12, characterized in

"that (meth)acrylic acid, maleic acid and/or fumaric

10.

11.

12.

13.

acid or an ester of thls carboxylic acid is used as

the reactant. 20 14. The process as clained in claim
dhidractesized irethat gfdr the hydrolysiy) sesdlemndiletingitthivagsryddntaining
aci d vvhose al cohol radical has from1 to 6 carbon
Hrsrabsarbarilg.Used:. The process as claimed in claim 13,
characterized in that, a nethyl ester, ethyl ester,

propyl ester and/or butyl ester of (nmeth)acrylic acid

The prmess 25 déimethia gireastshensf thepreeeting cﬁnmbealséracm‘ﬂzed in

f the ecedi.ng _clainms, characteri.zed in
tﬁabﬁlean@ra%ﬁ is &ffgpted Aghiameeialye '@ﬁh%mn&e fﬁ%m.%C to 90°C.
from1l to 40 carbon atons. WO 2008/ 022823 39
PCT/ EP2007/ 055373 17. The process as clainmed in claim
Tihe; pritaesaasalained inrattémst onecofrtbagraceding ethiins, eharacterized in

8 Bl Aot arakmost BABIb0 o 100 000 o/ ol

sai d conpound having at |east one hydroxyl and/or
am ne functionality. 5 18. The ﬁrocess_as claimed in
Te progess asclaimedns gileast dnegfdhaipheseding ckimer chardciatized in

I catal conpri.ses titaniu
el BT 158 PEAdoN n B LR S PonRierei BebbieTo”
characterized in that the catalyst used is a io0
titani um al koxi de.. ) ) , -
The process as claimed in claim 11, characterized in that the transesterification is

performed in the presence of a polymerization inhibitor.

The process as claimed in claim 11 or 12, charactérized in that (meth)aci"ylic acid,

| maleic acid and/or fumaric acid or an ester of this carboxylic acid is used as the

14.

15.

16.

reactant.

The process as claimed in claim 13, characterized in that, an ester of (meth)acrylic

acid whose alcohol radical has from 1 to 6 carbon atoms is used.

The process as claimed in claim 13,‘characterizéd in that, a methyl 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 élaims, characterized in

that, the reéctant used is an alcohol and/or an amine having from 1 to 40 carbon

atoms.



20. The use of superabsorbents for renoving a
nmet al -contai ning catal yst after a hydrolysis of the
catalyst froma m xture. _

WO 2008/022823 39 PCT/EP2007/055373

17.

18.

19.

20.

The process as claimed in claim 16, characterized in that the reactant used is a
polymeric compound having a weight-average molecular weight My in the range
from 500 to 100 000 g/mol, said compdund 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 18, characterized in that the catalyst used is a

titanium alkoxide.

The use of supérabsorbents for removing a metal-containing catalyst after a

hydrolysis of the catalyst from a mixture. -



