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13 Septenber 2006 Use of a crosslinked polyner
conposition as a water absorbing conponent in sealing
and absorption materials and as an adm xture fory3 September 2006
concrete 5 The present invention relates to pol ynmer
conpositions which are suitable for absorbing agqueous

i g, °F ¢ el tnked pekimely eoiabsoiprian a water-
QB%SEB@&%- ggpgﬁeﬁktinlgeﬁﬁﬁﬁr? B OEB%ﬁg 2o materials and
wat er - SwWel Fabfe pol'ymer “conposi ti ons ave "already

been known for aadomng ddmextdiwstodN: Q935268

describes a water-swel |l able sealing 15 conposition

whi ch conprises, in addition to a matri x of el astomer

BREADORERE St PﬁﬁéhgybﬁtEe?@ﬁ@é'@ngﬁﬁ&ﬂgrngéﬁﬁb§h§ions which
enbedded therein. The water-absorbing materials are

02 neditayl pafor cabarebimyeriiagcuahi chudde, afor example in

co gnatgg 8%3 go%xsgccgﬁggdg and further synthetic
p%?yn%?s i Sh°Rabe 8" 2b |gﬁ a%éorbency for water.
These hi gh-absorbency materials additionally used are

olynmers in the formof high-swelling granules or
gﬁ&ﬂéLEEEinear (nmeth)acrylic acid polyners and

copol yners havi ng a wei ght - average nol ecul ar wei ght of
from 5,000 to 70,000 and crosslinked (neth)acrylic
detdrpabgarbingsoandatopokbyaitisbhavpagymer compositions

i ght - | ecul ight of f 1, 000, 000
455007 bbb a7 ooRERt [ORUA 457081 AG S paITRCUl Arly

suitable. The particles of the conbination then have
an average particle size of preferably from400 to

8oBSpnllOTRB/ RALES- SREFFABPE 3eURFAE-EBRAPOIPLFOREAIANT
FeRES. Dot L8 BERRLASBSR Eroubhablen 2oPY bcuy o
gbessembirngomponents, particuléte water-absorbing materials
embedded therein. The water-absorbing materials are formed
by particulate materials which are a combination of
polysaccharides and further synthetic polymers which have a
high absorbency for water. These high-absorbency materials
additionally used are polymers in the form of high-swelling
granules or powder. Linear (meth)acrylic acid polymers and
copolymers having a weight-average molecular weight of from
5,000 to 70,000 and crosslinked (meth)acrylic acid polymers
and copolymers having a weight-average molecular weight of
from 1,000,000 to 5,000,000 are mentioned as being
particularly suitable. The particles of the combination
then have an average particle gize of preferably from 400
to 800 pm. The water-swellable sealing compositions
described in this citation are suitable in particular for
so+called preformed sealé, such as are employed for sealing
construction work in overground, underground and tunnel

construction and in industrial building.
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construction work in overground, underground and
tunnel construction and in industrial building. 13

Sept enber 2006 2 WO 00/ 78888 di scl oses one- conponeRhiember 2006

seal i ng conpositions which can be applied to building
conponents in a paste-like formand cured there. Such
seal i ng conpositions are enp oyed in overground and
under ground construction and 5 civil engineering and
Was0al 7 §888npisséoaesnbniex cofipporntc sesdlingk edupickiicinas

L1s, polysulfides .and/ or .pal.yurethane repol ymers. .
wBigho e B8 bEnrpRY Tgone Suilaihl ShaRPert R Foparte-1ike
fbramahiectebll xherker i guchy sekasskhi Rkimpdsitaasls ere

The sealing conpositions contain as the water 10

SBEREPYEBI énoPVRABEPUAES 6P 61 NGJCERpONERt Congartctdra énd
c &?rénQQEQEQHB .%%B?Pb%aﬁ& I ﬁg??g%“%nn{%ﬁgﬁy%ﬁdnon—

I
rom a ~conbi nation of polysacc es an yners,
cassdésokebedilabowve. oifsThend visslduides gengical pplyurethane

reat denmand r seali material in the construction

D REOLH S o The B8ar F RGP OTEa P e SESy S8 ISP gL
el@sseakroflcidithe @Rt GhaGks 243Ny ReRRIFIAHINGGWAt er
in the ground water area or in sewers or tunnels. In

rERELPPNEr afhe Peeldds FRNEOSdtsd e Weintleicomsi dthepfvater-
L4l S g .ar fo i ~

et e PrabrL 2o s ERERARs MPRIREL W perrdcinare water

apenebiati ngtrwatied ,amthiichc ieasertnhdisr Heaimsre fatcm a

particularly effective in this context. Due to the |

B PR Shintt o PEIS R PSS A SNy ag sy a5 described

ageRsequence of 25 the absorption of water, a join or

crack always remains tightly closed even after
novenents, such as, for exanple,

There is quite generally a great demand for sealing
material in the construction industry. The sealing
materials are employed largely to seal off joins and cracks
against penetrating water in the ground water area or in
sewers Or tunnels. In the prior art, various materials
which consist of liquids, pastes or tapes are proposed for
this. Water-swellable sealing materials which absorb the
penetrating water and increase their volume axre
particularly effective in this context. Due to the
swelling and pressing pressure arising as a consequence of
the absorption of water, a join or crack always remains
tightly closed even after movements, such as, for example,

subsidence.

A particular problem of such water-swellable sealing
materials is that not only is there a considerable decrease
in the swelling properties with respect to electrolyte-

containing water, but also that in the event of recurring
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subsi dence. A particular problem of such
wat er-swel | abl e sealing 30 materials is that not only

is there a considerable decrease in the swellings3 September 2006

properties with respect to el ectrolyte- containing

water, but also that in the event of recurring 13

Sept enber 2006 3 swelling andl drying cycles, a

consi derabl e decrease in the water-absorbing

spedpenti esidi sirtydrige aytidersvedh averslderafiie adgectass in the
t he inyentiaqn was consequently t rovi de 5

VBT TEIE RO BEICHE Srate (41 Shinh B e e A
shows an adequate absorption capacity with respect to

el ectrol yte-contai ning water, and which al so does not

Thet ePi6cat ©Ls st dapvieainipn waa sanaesusaislor Bimgrsrvide a

o I _ . . . ; .
e 2 R R Bl R i, B e e B, Whows
acaseleafuatlee eirsal ryttea-ore arpa ali ing wigttercespudct algg ect i s

chi eved by an opti.onally crossljnked. pal yner
QLo O UGS At b AL G S yings nes
deaed 31 RO UMY G dPad0BNi i G e Al eSS Omg or water-
nmet hacryl ates. Noni oni ¢ "hydrophilic acryl ates and/ or

siefladrlp erepSyrtefes dil Fheoesspomt tupdurr igenerwglling and
d%&é%%{%%tg%ﬁhggﬁﬁ?#%éﬁigggégsgﬁpqﬁfgrkgéé:o ‘Eié%é%%f?@e-

containing water.

This object is achieved by an optionally crosslinked
polymer composition which comprises at least one polymer
based on nonionic hydrophilic acrylates and/or
methacrylates. Nonionic hydrophilic acrylates and/or

methacrylates preferably correspond to the general formula
/R
H,C = C
~
=0

n— x—0n

wherein R = H or a methyl group, X = 0 or NH and S is a
nonionic group and imparts hydrophilic properties. A
nonionic group which imparts hydrophilic properties in the
context of the present invention is, for example, a
polyalkylene glycel chain. Such a chain can be branched or
linear and can carry further substitents. The chain
preferably corresponds to the formula - (CH,CH,0).Z, where m

= 3 to 1,000 and Z = H or a Ci-Cy-alkyl radical. Those
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20 nonionic group and inparts hydrophilic properties.
A nonionic group which inparts hydrophilic properties

in the context of the present invention is, for 13September 2006

exanpl e, a polyal kyl ene glycol chain. Such a chain

can be branched or |inear and can carry further
substitents. The chain 25 préferably corresponds to

the formula - (CH2CH2O), Z, where m = 3 to 1,000 and Z
polifabkyaeCs- Gdyabkykhpadiscan. whhigoseml3 Sepeliér a2@06

4 pol yal kyl ene gl ycol. chains in which m=5 to 200 are
pBﬁE%FﬁiﬁgﬁpypﬁﬁgﬁéFPgd. The pol yners according to the
i nvention do not have to be 5 built up exclusively
fromthe nonionic hydrophilic acrylates or
Thet RREVYEEEeSCESTRBAGNER (et dNVEHE 1080 doad@itt hewa 1P be
pegAkalp LUl e JARROERLPUHAIHRG JWH S 1 MhIgh 1812
conventional acrylic acid esters, acrylic aCid am des
aanglepeisomal ngthakstyilattesd age moraimiere singft &, hése t&n
th)acrylic acid derivatives. Acrylic id : .

IR RPRVEY CRRVPIG EOIT D TeABRg HyRdan Batricsy piich
ab@l @abeehtilbna0e blcaiyn J/TRHIES e sthase RRYIWIBIS ddidinglies
the nonionic hydrophilic acrylates 15 and/or

apfre CIWLd O Ldtve $Wegikd tns o4 BT additeentoTofthisq east
(.ﬁ'l%t%)) a5 rigr%rda.ﬁl ﬁe@i%tq%sa.cp(ﬂc‘}' Q_CL%&Q# derivatives
I nvention. he pol yners according to the I nvention
hearingonveritd dualdty orfad igrdupe deor mlgfo lHengarlearated in
branched pol ynmers or copol yners 20 having a

GR&ItGH ‘mol ecul ar wei ght of from 50,000 to

5,000, 000. The side chain S, as a nonionic group which

imparts hydrophilic properties, usualt¥ i ncl udes an
ﬁﬁqqgmﬁglymers in which the nonionic hydrophilic acrylates

and/or (meth)acrylates make up a molar content of at least

30 % are preferably provided according to the invention.

The polymers according to the invention can conventionally
be in the form of linear or branched polymers or copolymers

having a weight-average molecular weight of from 50,000 to

5,000,000.

The side chain S, as a nonioconic group which imparts
hydrophilic properties, usually includes an oligomer or
polymer having a degree of polymerization of between 1 and
10°. The hydrophilic properties of the side chain are
caused by structural units which are capable of hydrogen
bridge bonding. A prerequisite for the formation of
hydrogen bridge bonds may be that proton donors, which are
derived, for example, from alcochols, thiols, amines or
amino acids, are provided in the side chain. On the other
hand, the presence of functional groups having an acceptor

property may also be necessary, which is often caused by
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25 pol ymer having a degree of polynerization of
between 1 and 106. The hydrophilic properties of the

side chain are caused by structural units which @r®piember 2006

capabl e of hydrogen bridge bonding. A prerequisite

for the formati on of hydrogen bridge bonds may be

that proton donors, which are>30 derived, for exanple,
fromal cohols, thiols, amnes or amno acids, are
tireopimderiae tdfe adiades dieiimg drdgeheelotdieron haiidss t helhese

presence qﬁ functional grou avingl9 acceptor

o Fe Ty ey sy (R bs SAYF O oI ODHT SiF RltRaRforus -

Adyrah¥ st eiTRefo G rd d1Nespr esariae Ofanatdd® dwy] grano,
free electron pairs. These are conventionally oxggen,
IRATYRGEh, THA %ye rP o rs phioSph FFIRIPS AdVRN R AROWR otips?
el \or a0 ! 70, o _
B B T e TS oy Y Uicel 10
pele ighi lgonter /fpod famered s dllpo|desited ene mpyyoerizmtcion of
articylarly preferred. The ree of polynerizatio
BE T SHREHR PO R hat 15P 21 GO SEAbly 3
¥ ef erablahd vd®y Jp D00 ANth MBF Yo d oM 2rd Yeo 200.
preferably 5 to 200. 10 Noni onic hydrophilic acryl ates
or nethacryl ates which have different degrees of

yrer e [
R R 6 & G e P ¥ v
ddi Mferisentr etpgreanents polynactzgeiontin 1the sside chain can
onv ntiong%&g ecessqi. to crassljnk thggfolyners
a;csé:b ng"R] FIRENTT SR, P PO pH T o i nki ng
agents are conventionally hydrophilic crosslinking

agents, such as, for _exanple, diacrylates, ‘ .
11 i QIS dtegnesl ngth ot Ve ESesrePri et hat yhraesior, it

igér“écdcgq Ei’%ﬁéfﬁ% ﬁé‘@égﬁ%r}é@c‘? %?o&i’fﬁﬂki&lfé NS ARRIES
npl oyed 1 n ‘an anount of up to0

according to the invention. Possible crosslinking agents
are conventionally hydrophilic crosslinking agents, such
as, for example, diacrylates, triacrylates, dimethacrylates
or trimethacrylates or amide derivatives thereof. The
crosslinking agents are employed in an amount of up to

25 wt.%, preferably between 0.01 and 10 wt.%, particularly
preferably between 0.05 and 2 wt.%, in each case based on
the polymer composition (without additives). Ideally, the
polymer composition is crosslinked such that the acrylate
units are bonded to one another via an ethylene glycol or
polyethylene glycol unit or a polyfunctional alecohol chosen
from the group consisting of ethylene glycol
dimethacrylate, triethylene glycol dimethacrylate,
trimethylolpropane trimethacrylate, 1,3-butylene glycol
dimethacrylate oxr N,N'-methylenebisacrylamide.

Particularly advantageous properties result if

methoxypolyethylene glycol methacrylate,
hydroxypolyethylene glycol methacrylate,
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25 wt.% preferably between 0.01 and 10 wt. %

particularly preferably between 0.05 and 2 w.% in

each case based on the polymer conposition (W thGWeptember 2006

additives). ldeally, the polyner conposition is

crosslinked such that the acrylate 25 units are bonded

to one another via an ethylerfe glycol or polyethylene

gl ycol unit or a polyfunctional al cohol chosen from
mEhhogypO@yeahsﬂehbnglgtoétbyk@ﬂatglyﬂohydroxypolyethylene

i met hacr triethyl ene gI rcol di et acr
ot ST BESpaRact MEiEery e @21 L5ty Hedd Tl 2
mel ¥eah a20 wdii BRihagr yhat %oQ"yethE)/lene glycol of from 200 to
N, N - met hyl enebi sacryl am de articularly

1Rd$4Rt aBEEES TP Fe POl & &5 (00 /i fRrameripdayss) et Hifleene

mghg& |- met hacryl ate, hydroxypol yethyl ene glyco
nmethacryl ate, 13 Septenber 2006 6 nethoxypol yet hyl ene

gl ycol acrylate or hydroxypolyethylene glyco
ryl at e, xtures, i cul ar. having a
THE! Lo BRIt SOPCERE ol et IR S IGH b f e orn
pdQ9mke i z5%.1000 priv-aler abing30R age L Yho I8y e%"r%!r%y 8Gverse

as the 5 nononer. The conventional processes can
S@ﬁpﬁ@sﬁé@namlh@erpmam@m 2ad @elpmegdsst iy dnt éngédusvr

es ver s nsi.on pol |zat|
SBAETES F S R ST MR Ehonen,

theq pircereat ss:aa:nabet hﬁrrrﬁlehb@wh@.&m ort hﬁtmcﬁme%s sﬁﬂﬁrent
e carried out with or without a sol vent.

Th&a EERGT HOEMYEM PSS T 55e aé-’@n@é’ﬁk"'%‘-‘ir’;ﬁld}f dJ Jmp 250 °C,
pReekerahhy « RS B Hl MBS P 13170 G | S URe

cases it may De advantageous to carry out the reaction
Cages 15 mavt b aglvamtaged ol eteetny orutpahd yewittiom in a

nkﬁ%QtHQ%. with a completely or partly molten reaction
mixture. The polymerization product can be in the form of
a gel or in the form of a solid. If a gel is present, this

can optionally be dried and ground.

According to a particularly preferred embodiment of the
present invention, the crosslinked nonionic hydrophilic
polymers, as described above, are provided as a particulate
water-absorbing or water-swellable material. The average
particle size is conventionally 5 to 5,000 pum, preferably

25 to 1,000 pym and particularly preferably 100 to 800 um

(diameter) .

The material according to the invention can additionally
contain further constituents which may be of importance in
the particular desired field of use. These can be, for
example, lubricants, anti-ageing agents, dyestuffs, blowing
agents, plasticizers, crossglinking agents for rubber,

crosslinking accelerators, activators, retardants,
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m xture. The polynerization product can be in the form
of agel or inthe formof a solid. If a gel is

present, this can optionally be dried and ground.3 Rftember 2006

According to a particularly preferred enbodi ment of

the present invention, the crosslinked nonionic

hydrophilic polymers, as destribed above, are

provi ded as a particulate water-absorbing or
cmselighéngabgenm épiralelaﬁt@rt@mr &fe . pdritlileius,sispgh as

ok 3ERILENELONaL %5 L0000 B RLET Aty 2D 2340

m-and “pa preferably
mf deaB@t ElpburTheudtt esl afuaaeeqr disng tﬂukbﬂldh&ﬂhl(maolin,
can addltlonally contain further constituents which
IHRYIBe P S ol tidife e G O & h @5t c fiigSdeBited Parite,

eEhALEa9, USehohNeae &an Q;%lyfrr%fr 1&X 3Ahew HEYd GAYrients,

anti -ageéi ng agents, dyestuffs, blow ng agents,
wpbdst Wobzerd ougr,ogsin ikiovg ayertt siicorswalllzdrle inorganic

rossl i nki celerators vat ors, r ardant.s, 13
LB eae D e PR e A GRS s ey can
nekeovel! ber presiecit .as quwid@ﬂa&tﬂésand_/rprpa%tﬁ@ﬂrﬁxc

silica, silicates, sand, mneral flour, such as

SG@&FPZ stareh ﬁ%ﬁ?&qug l@@dﬂmosegr &Ewcg%ﬁpsum

lsam q%ﬁ@ g r
#“é’qg’?ﬁg’?l?‘ ckgGJS 0 yrre:rﬁir}gdhlq?ldg{w é?\d xanthan,
aﬁggm&ntapldmxalgmnanbél(marrqyﬁﬁﬁdnnandhﬁﬂmxﬁar compounds

BB MPRROTSE Bon s o RSO e Pt gt be used

alPel ysaeehar icdas.of n pRidd e, si erst@IGh aromatic
derivatives, cellul ose, nylose anmyl opectin,

ngéxEmean €5 5ac H RSt i HASHE cHiugh, as(éirﬁq%vl migiaiate,
2ttt AlYNAGR £ WL AL NAN AL SldM dars Sumaunds

phosphoric acid esters, stearic acid, palmitic acid, castor
oil, cotton-seed oil, rape-seed o0il and also polymeric
plasticizers, such as, for example, low molecular weight

rubbers.

The invention also relates to the use of the optionally
creosslinked polymer compogition as an additive for
concrete. The crosslinked polymer composition can be
admixed during the preparation and processing of concrete.
In particular, the flow, setting and hardening properties
of the concrete mixture can thereby be adapted better to
the requirements in practice. The crosslinked polymer
composition can morecver also be used for stabilizing
purposes or as a swelling blasting agent in concrete
formulations. It has been found that the polymers can also

be in non-crosslinked form for the intended use discussed

here,
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can noreover be enployed. Plasticizers which can be
used are mneral oil of a paraffinic, naphthenic or

aromatic nature, ester plasticizers, such as di oGtShiember 2006

pht hal ate, 15 ester plasticizers based on adi pates or
sebacates, phosphoric acid esters, stearic acid,

palmtic acid, castor oil, cBtton-seed oil, rape-seed

oil and also polyneric plasticizers, such as, for

Pex gnplug tHegw avdtedintent weli ghite pudrberts. i20eTheon, a water-
j ti,an al so rel ates t he use of the optignal

é(“f’ltré \ggl S H|1n e% aELo Iﬁecﬁor%bonéb%s]i i olnSS FAnt Cg%%i ‘Fril\‘/ccehf ojr1¥

agiaticrieire . toThe mtosist | niketb Rl SOMPosildes Gafebeal, as
d during the preparation and processing of

d
RS SPey RT e (TRETS T seiFh g Beriling
RAAEHING LY ARET 1485 exfmdhe CONCHEL er it Y & C;?Jﬂeformed

t hereby be adapted better to the requirenents

geedct ilce . e aroysiimkats potyfele, composet i oircabar cord.
reogver_also be.used for stahilizin pur poses or_as

A SHH ¢ Blous 11Hg et [ TR0 § ororat | Fhea

dlitadtasndyeen found that the polynmers can also be in

non-crosslinked formfor the intended use di scussed

here. 13 Septenber 2006 8 As a further enbodi nent of

" . . o i ng
Ao Hae Mgl By M eatiidiicn WELLED: Pt |
hystrmagenatmrpriisesi ke partben) attehynetes f@topybene rubber,

SR A LRI S Bt Lt ©

deefofdrethd selyidn®, &85 weXOMd NUOHS-PHREFL € f L @8y Déne,
ﬁ?éﬁ?ﬁéﬁefxgﬁh non-conjugated dienes, natural rubber
mixtures, polybutadiene, polyisobutylene, butyl rubber,
halogenated butyl rubber, copolymers of butadiene with one
or more polymerizable, ethylenically unsaturated monomers,
such as e.g. styrene, acetonitrile, methyl methacrylate,
polyacrylates, polyethers and polymers of substituted
butadienes, such as e.g. chlorobutadiene and isoprene, as
well as mixtures of various plastics. The matrix-forming
rubbers can additionally be crosslinked or vulcanized to
elastomers. The matrix preferably comprises vulcanized
natural rubber, vulcanized cis-1,4-polyisoprene rubber,
vulcanized polybutadiene, vulcanized randomly copolymerized
styrene/diene rubbers, vulcanized acrylate rubber,
vulcanized acrylonitrile/diene rubbers, vulcanized
ethylene/propylene rubber, vulcanized isobutylene/isoprene
rubber, vulcanized ethylene/propylene/diene rubber,
vulcanized epichlorohydrin rubber, vulcanized silicone
rubber, wvulcanized polysulfide rubber, crosslinked
polyurethane elastomers and crosslinked thermoplastic

elastomers.
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In such a case, the matrix is preferably a rubber or
an elastoner. 10 As rubber there nay be nentioned

nitrile rubber, hydrogenated nitrile rubber, 13 September 2006

et hyl ene/ propyl ene rubber, ethyl ene/ propyl ene/ di ene
rubber, copolyners of vinyl acetate and ethyl ene, as
wel | as terpolymers of ethyl efle, propylene, and
non- conj ugat ed di enes, natural rubber 15 m xtures,

pol ybut adi ene, polyi sobutyl ene, butyl rubber,

I at t.yl, .r ubbe copol rs. _of_hutadi ene wth
R R Mt Fs ™ B el 1
ribheressd eislasleng SsiaHteneoncaiztididdte, aretihdse
net hacryl ate, polyacrylates,, polyethers and pol yners
W ady5dts qrreeo Maad dndhis REFRRSR, ¢t -€- e-g. sulfur,

G RO BRE AL FSORIEN & r Ahe Wellle S M xtures of
various plastics. "The matrix-formng rubbers can

additionally be crosslinked or vul canized to

Iecl %Slf’tr orgex{tajb u-Eher]\r;/ﬁ ltagé\}(azpcr efeschgsP l:l_é/o4ctg% rélztégsrv\é%lgg—nsl%eel able

nat eraf ant ze

gd#ibelg ctmpad aaihze h by d e nthe ikt Z8d.  This is
random y copol ynmeri zed styrene/diene rubbers,
et ZaF W @Y | Btte RUPMASUrsf Wiy ere known per se, for

YAH
S 101 &/ eNgs TUPBET S5 'acgfé}i d such £
et%&Ienefbropy ene rubber, Vﬂ#%an zé§§ SHCR a8 water.
aghuityd drie/d Soprare, readbery vidxdmrte or organic blowing
et hyl ene/ pr.opyl ene/ di ene r.ubber vul cani zed
a@pﬁ%ﬁi ’orség%ra?grf rber™ %’arﬁ'&]e%oqé‘{#fac% =S Ubber
AddCiay etk el gsall figlec i ubbet - p&FoSsddrikeshd closed-pore

ol yuret hane el astoners and crosslinked thernopl astic

MY Gt £° FF S hbertROUEN PSR t A LFEsST IR Py ing
AR S QF il £A5H, 74 ng ageft§7£$“ ig particularly preferred,

very particularly preferably of about 0.7 g/cm’.

In the case of paste-like or liquid sealing compositions
which only cure in air by means of moisture, the matrix is
usually formed by non-crosslinked silicone oils,
polysulfides and/or polyurethane prepolymers. Such
materials usually cure under the influence of moisture to
give polymers having elastomeric properties. Furthermore,
in the case of paste-like or liquid sealing compositions, a
matrix which comprises two components and cures after

mixing of the components can be used.

Compared with known polymer compogitions or water-swellable
sealing compositions, the compositions according to the
invention have the advantage that the swelling capacity can
be comparable with respect to electrolyte-containing water,
e.g. sea water or cement water, on the one hand, and in

water having a very low electrolyte content, such as e.g.
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rubber and crosslinking agents for elastoners are
those which are conventional for this purpose, i.e.

e.g. sulfur, 5 sulfur conpounds, peroxides or thes3 September 2006

like. It is particularly advantageous to foamthe

wat er -swel | abl e sealing conpositions according to the
invention. This is wusually &8rried out by neasures

whi ch are known per se, for 10 exanple with the aid of
rbli awwageagepins thauclthas \atner., Iammeter® bissarkprategh

sodi um bi carbonate or argani c.blow n agents, such
30T FOPCERhmpPEY SEEFGHyrAL FIBS SoPohea hing polyvalent

18aadi ¢aebayandes; BoUF1epeHeReke ft®AWE A conventional
cl osed-pore foans can be prepared. An open-pore foam

sypeyebsogtitad 9y e teawsililyphdfe faegrhinsd qanppj/tcigis

[ rticul arly preferred, er t.i cul anl.y

P SRREH Yo B, 7 et PRI s he means that
thas enpolsd tdorld GdidbrrEald N coRPASIViEmion Wieth dmteral
cure_in air by nmeans of noisture, the matrix is 20
PESkatef Cdr MEFWY SRSALE GSMiltieee i ivcond Wiihgrmore, the

s Y 8 Wof ic%%cqlrtg/y Ut RAY W Rihane i%%ﬁ%laewcﬁmgsw the

materi al s usua cure under the influence of Toisture
iryerngiive pol wers Havhiusd. let asttenered Wiraoperdiesl wet-dry
F%EEEFEHEJG' in H:ecﬁg e of paste-like or liquid

eali'ng coﬁ&%ﬁﬁqo ) 5 matri x which conprises two
conmponents and cures after mxing of the conponents

can be used. Conpared wi th known pol ymer_ conpositions

KG9 WHa FOPSSRISIINE S S8t iHG Torigs oomsideathdo the

AFRASILIRNS ALY NY P dhe ;30 P on have the
advantaéé that the swelling cgbagéty can be
conparable with respect to el ectrol yte-containing

HELSLS B p R U eI YRy TIPS ousicn
et sl isic s it i dnd Sepiaiely 206G he invention (so-
called swelling rubbers here) show not only an improved
absorption or swelling with respect to electrolyte
containing water, but also a stability of the swelling
properties with respect to repeated wet-dry cycles with

electrolyte-containing water.

The improved absorption or swelling with respect to
electrolyte-containing water already manifests itself at a
very low electrolyte content, i.e. for example at a salt
content of less than 0.5 wt.%, in particular during
repeated wet-dry cycles. In fact, sealing compositions
according to the prior art already show a significantly
deteriorated swellability after a few cycles, especially if
the electrolyte-containing water contain di- or trivalent
ions. In the case of products according to the invention,
an improvement in respect of the swellabilities during

repeated wet-dry cycles usually manifests itself. However,
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10 rain water, on the other hand. In waters having a
high salt content, and especially those containing

pol yval ent i ons, t he swel ling is often better th@mneptember 2006

wi th conventional superabsorbers or water-swell able

seal ing conpositions 5 according to the prior art. In
practice, this nmeans that tHd& conpositions according

to the invention neet several profiles of
tmeqmanmﬁammauﬂpﬁﬁﬁaﬁumnﬁﬂqf ﬁhﬁtﬂﬁﬂdﬂﬂ&ﬁ ddmording to the

swel | i capaci t he. co t ons according to e
R e IR Yeheh S Swel fing
wiRlr Aot Iond %ﬁﬁw%déﬁ Qpeibn KOO particularly

en a

super absor bers can oft so be added to the
Y@m@@ﬂm mta?@'}br mmgm@x%lawéhweﬁ] watge T thaygng an

e{ﬂﬁ%{k cecal{tergcer?f]%éj‘_aé G gy ¢ htf °Eo S “1?:5 €2 wt.

|ng composi tions accordlng i hventi on
@&@ddmﬂdaﬁtkyMﬂdndEBIeﬂﬂmﬂdn$ﬁrfﬁ &dﬁWtimm omly eelatively
|nproved absor ption or smelllng W t h rgagect to
Bt (ARt &dgtd&r‘fﬁ et Ee) but CATRYF S STRLR | TRYY of

g RWe |ding:}?@ Mﬁpﬁréf@s Whd e ERSPEOE 1 &i9s r@@@éﬁ&ﬁn_[%

wet-dry cycles with el ectrolyte cont ai ni ng wat er
Uhmrweail@mrqhmorarorlmw@gawwmJe@pe@f yater when a

A ESHLAN 10 M8Lew, & Loy  IROLLEsy foh € Tuacer
exanple at a salt content of | ess than 0.5 Wm.% in
gartlcular during repeated wet-dry cles In fact

% i Bl %ﬁ%o?%ﬁ?@ﬁ%%@?h p?l%?r%rﬁartlcular

elﬁ-?ggyléhﬂygrﬁe&l apifieagtlyndet eriorated

bility after a few cycles, especially if 30 the
electrolyte containing water contain di- or trivalent

eﬁgs ?1 the %%gea&gu Ogyc%llfe£grgﬁgﬂoyedthghe density of
the foamed swelling rubbers isg in the range between

0.01 g/cm® and 2.0 g/em®. Fillers which can be used are,
above all: precipitated and/or pyrogenic silica, silicates,
sand, mineral flour, such as quartz, talc, mica, chalk,
kaolin, ground gypsum, lime, dolomite; basalt, kieselguhr,
barite, feldspar, carbon blacks, polymeric hollow bead
pigments, wood, wood flour, gum flour dust and swellable
inorganic clays, such as bentonites and derivatized
bentonites. Polysaccharides, in particular starch, starch
derivatives, cellulcose, amylose, amylopectin, dextrans,
pectins, inulin, chitin, xanthan, alginic acid, alginates,

carrageenan and similar compounds can moreover be employed.

Coatings can be applied to the formed sealing compositions
according to the invention to delay the swelling or for
other purposes, such as e.g. improved mechanical
properties, improved resistance to chemicals, such as e.g.

organic solvents, acids and alkalis. These coatings are as
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an i nprovenent in respect of the swellabilities during
repeated wet-dry cycles usually manifests itself.

However, 13 Septenber 2006 11 the particul ar 13 September 2006
properties of the products according to the invention

are al so already found during a single swelling wth

el ectrol yte-containing water %hi ch has a particul arly

high salt content, in particular in sea water having
aamud eeb@@wle@twtb'e 256N BER oY, PEed SRRl Y1 DRCvsaip A% and -

359 W %, P e%%'y qagt 'fum%ggo dtoatcmed qr@%daff&fg

relat veI cont ent i val ent 10ns)
w@gmpar e‘dm/vlebdarr@ﬂrey byr adattisicofint lee qmplmmgarkta,th heer
coanS|t|ons accord| t he invent,ion sho
SPROVOPEH aBRB R G SHetP SPis *oomposed of

t%”BQS o @N J:'Lﬁ)ﬂ%rr%u iy QGGG \Mﬂdiaeis:al Mt @mcluding
These advant ages mani f est” t hensel ves to a very

cpabtinatliams ext envbhiarst euived a@xéiaasrtg angplseves. 1 i1gy rubber
De th f .f II
o&éﬁgm% %QFH%%FQ%H_ ef%qq:swe 'n%dﬁggkﬁqigie

oalre I‘SISI

p’a&ﬁgﬁxﬂ%ir\ﬂ@eradhaﬁ'ﬁ:@éiﬁﬁs and pasa(btg/dms. vRidd enschwhinge i -
can be used are, above all: preC| i tated and/or

osyReFEmtc Sigieme G 1T RS iblond oS WI S dif prepare
SHGRRS A lﬂﬁéﬁL(ﬁfﬁdéméﬂééisé3¥§l< ég%ﬂ§¥gd'%1ﬂﬂ‘%ﬁﬁkn

gypsum “linme omte; basalt, kieselguhr, Dbarite,
shwelldspay rukdrdyo e ditpakis 1 qred y e el liow bagbers

Lidiie o5 noipanrier gy oS Safilieddnan ne

SrninMald zethadiey) i ase Ralpysagshanidas, rdasfpect to
partlcular starch, starch 25 derivatives, cellul ose,

AT,y EATHRIT I BN - I petid M AT pement
\«%Pc! A N, Qr?(%e]aéhe Al ghqi Gagi O (ALl Naless ng %@W@:Qfej@ﬁ
sim [ ar conpounds ‘can noreover be enpioyed.
electrolyte content, such as e.g. rain water. These
properties make it possible to incorporate a relatively
large amcount of superabsorber into the elastomer matrix,
gince in the case of conventional superabsorbers a
disintegration of the swelling rubber may occur at & very

high content thereof as a consequence of too high a

swelling pressure.
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Coatings can be applied to the forned sealing
conpositions 30 according to the invention to del ay

the swelling or for other purposes, such as €. Q.13 September 2006

i nproved nechani cal properties, inproved resistance
to chem cals, such as e.g. organic solvents, acids
and al kalis. These coatings aPe as 13 Septenber 2006
12 a rule between 5 and 500 pm preferably between 20
EabedingQ@ emat®leis a coating filmcan be obtained in
various ways. For exanple, by coating in a dipping
bath or spraying. Milti-conponent systens which can
HBangarpased of 5 two or nore rubbers having different
properties (including conbinations of rubbers with at
| east one swelling rubber or conbinations of
PR8N oS W 1d NGRS SIh A &1 AN | hspension
advant ageous 1 n practice. Wth such nulti- conponent
Polgtiens At dicgl possi bl e, for exanple, to prepare 10
extrenely high-performnce seals. Conpared wi th known
swel i ng rubber conpositions, the swelling rubbers
SAGC @ Gidtthd:6y e vidbigriidran diaxes1 o e wardagerdhade t HePEG-
swel | ing capacity can be conparable with respect to

et Pol ETE Maidh e Watdt 0 € @ et Rk cenent
nfegcvl\*/}’&te 1ot {Hiem0e Jlﬁi‘do@rf dithyRel Mayddg a very

ectrolyte content, such as ‘e.g. rai'n water.
dilresdaqprdpdre | GBehKe dite posidiidldt oinmoohpordtiontn a
at.i vel l.ar ge anmount super absorber..into the
T AR ot e Tt S R0 A Sohvirt e added.
THPetahaorders e disl ntegrat | aimiofe thei sveld ivikh a
rubber may_ occur at a- very high content thereof as a

E gt (RPHGh BswerntHy BredrF@;5000-MA has

melted after 5-10 min. 0.4 g azobisisobutyronitrile (AIBN)

is then added and the mixture is allowed to react at 130 °C
for 2 h. After subsequent cooling, the precipitate formed
ig geparated off over a frit, washed several times with
petroleum ether and dried at 50 °C for 1 day. A fine-

grained product remains.

Example 2

Preparation of a superabsorber in bulk

100 g of a 75 % strength agqueous solution of methoxy-
polyethylene glycol 2000 methycrylate (MPEG-2000-MA,
Bisomer S20W, Laporte) and 0.118 g trimethylolpropane
trimethacrylate (TMPTMA) as well as 2 g of a 25 % strength
triethanolamine solution are initially introduced into an
empty yogurt beaker. 100 g of a freshly prepared 2,5 %
strength sodium peroxodisulfate (NPS) solution are then

added and the substances are mixed thoroughly. After
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13 Septenber 2006 13 Enbodi nent exanples Exanple 1 5
Preparation of a superabsorber with inverse suspension

pol ymeri zation 9.5 g methoxy-pol yethyl ene glycol B300iember 2006

nmet hacryl ate (MPEG 5000- MA;, Rohm AG as well as 0.5 g

hydr oxyet hyl 10 nethacrylate (HE-MA) and 0.5 g

et hyl ene glycol dinethacrylbdte (EGDMA) are initially

i ntroduced into a 250 nl gl ass beaker and 100 g
chydtauki geDdi haar Eothed, addédh iFheembxedr €rbs hkat bdaker

%% 130 C, while stlrring W.t h di ssol, e% dig; Th
aRA5035HBT r phy CUGAE PPt nESMPEESS08D- MR hhsTP5 frefEdd-  The
pPb&8EL Sl i PndsIwazobishsehdbytenkt phkei CALBN) ze of

Is then added and the mxture is allowed to react at
1488 thafof .2 hm; Alerzgesubsasgiehescoski Agevereoff.

precipitate forned is separated off over a frit,

washed several tines with petroleumether and dried
ERbmpQeCifor 1 day. A fine 20 grained product remains.

Exanple 2 Preparation of a superabsorber in bulk 25

100 g of a 75 % strength aqueous sol uti on of nethoxy-

ng gLy rylate ( MPEG 2000- VA,
P%?E%ﬁépxégogf %a%gkgggggngggg%%S g trinethyl ol propane

trimethacrylate (TMPTMA) as well as 2 g of a 25 %

?t%enﬁgh ggotri%th%gph%nkg% solution are initially

3 nEFEHACEY PRt 8Tal et WSgurt beaker. 100 g of a
freshly prepared 2,5 % strength sodi um

geroxodisultate (NPS) solution are then
The rubber mixture for the sealing material was prepared on
a laboratory roll mill, manufacturer: Schwabenthan, Berlin,
the ratio of the speeds of rotation of the rear to the
front roll (friction) being approx. 1.2. The front roll
rotated at approx. 12 rpm; roll temperature: 60 °C,

mastication time: 5 - 30 min.

100 parts of natural rubber (SMR, Uniliroyal ARachen} was
introduced on to the roll at a roll width of approx. 3 mm.
The roll nip was narrowed until a cohesive hide runs around
the front roll. For accelerated mastication, the rubber
wags cut in repeatedly with a blade. The mastication broke
down the rubber and thus produced the necessary

consistency.

After the mastication, 1.5 parts of zinc oxide (active),
2.5 parts of sulfur (90 % crystalline}, 0.1 part of
dibenzothiozyl disulfide (Vulkazit DM, Bayer AG,
Leverkusen}, 1.2 parts of zinc diethyldithiocarbamate
(Vulkazit LDA, Bayer AG, Leverkusen), 0.4 part of
tetramethylthiuram disulfide {(Vulkazit Thiuram, Bayer AG,

Leverkusen), 1 part of stearic acid and 7.5 parts of
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added and the substances are m xed thoroughly. After

13 Septenber 2006 14 60 mn a gel has forned, which

is renoved fromthe beaker and, after triturati on,Sch&mber 2006
dried at 50 C for 2 days. The product dried in this

way is ground to a particle size of |ess than 0.8 mm

| arger particles are sieved 8bf. 5 Exanple 3

Preparation of a swelling rubber 10 a) Preparation of

pblve foirx ($He phlse o Ultlem-fiodnirey fayerithe tseadd 1gs,

mat eri al S prepared gn a |l abaoratory roll m]l,

LA ROF AR ePS Sehalth thAC S8t (RTOHHER (HIGF SrEagR OX
«$ReeEdS Ofyar@ afiix@y gfh the rear to the 15 front roll
(friction) being approx. 1.2. The front roll rotated

at approx. 12 rpm roll tenperature: 60 C

ticati time: 5.- 3 N, 110 r-.t.s of tur al
AR SRPU ot el e B TR sl Bt of
stfpe ria@idorddera fralnl BMagigl «of2 apiizh werenNmidd® beoidrehand,
nip was narrowed until a cohesive hide runs around

3ffe F1BN I rE G e d T Titist iTTHRYh, MHeire in
JIHR0QIn s WaS Gty d it iRpestadt YoM fhcﬂaibdia%?-uﬂlﬁ the

mastication broke down the rubber and thus produced
pehg ivadess ampws cohgiaftane st aafaletsudrer atestrloat iload been

1.5 parts of .zinc.oxide (acti,ve), . 2.5 parts_of_sulf X
ST T PP T R e dberbhidh At ¥ 281 nip
ofi sulfri.de tVul kazit DM Bayer AG 30 Leverkusen), 1.2

parts of zinc diethyldithiocarbamate (Vul kazit LDA,
Bayer AG Leverkusen), 0.4 part of

b) Foaming, forming, crosslinking

The hides obtained in this way are cut into strips approx.
1 - 1.5 cm wide. Three of these are pressed on one another
and laid in a track approx. 50 cm having a cross-section of
2 cm x 2 cm. The mould is closed and placed in an oven at
100 °C for 30 min. Thereafter, the oven is heated up to
160 °C (duration approx. 30 min). The mould is then
removed from the oven, cooled briefly and the tape is
removed from the mould. The sealing tapes obtained in this
way have a bulk density of 0.81 g/cm®’. After 6 days, they
show a swelling of 130 vol.% in 4 % strength aqueocus sodium
chloride solution and of 167 vol.% in saturated agqueous
Ca(OH), solution (10 g/l), and after 14 days a swelling of
157 vol.% in 4 % strength aqueous sodium chloride solution

and of 200 vol.% in saturated agqueous Ca{OH), solution
(Lo a/1).
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tetranet hyl t hi uram di sul fi de (WVul kazit Thiuram Bayer

AG Leverkusen), 1 part of stearic acid and 7.5 parts

of 13 Septenber 2006 15 Porofor TSH paste 13 September2006
(foamform ng agent, Bayer AG  Leverkusen) as well

2 parts of chrom um oxide green GX standard were

mxed in. 5 25 parts of potatlé starch (MIlers Mhle)

and 25 parts of superabsorber from Exanple 2, which
Eyemplei ded beforehand, are then mixed into 50 parts

of this rubber mxture in portions, with waiting

after each addition until the particular anount of

Thet atidest abth/isipe rasardiery had Bxeepli0 Saakereupdyroduced
t he rubber. The hide is taken of _at,

| f.3 .
iRk By E ﬁrluﬁﬁr sl r]?d: A g I‘O ﬁgl %‘g’s heating

z0Bkal Red khd Hie WA R &ctllad O | ri r@c&l@mreomd k-
1.5 cmwide. Three of these are pressed on one anot her

dinteltgird oifn 3a M #61d s B emdianatgm of 2.1 cm. The
LQSS C G % The e
S% %gle&%%ntrg%agveéin % 16%) forh%ogar%rﬂr%gderher eq(t%'ﬂ‘gdate

wtata;e foweied drheai edrdip ato 120 & foxf dur artmrorarﬂppﬂmh 30
m.n). The mould is then renoved fromthe oven, cool ed

"B‘tllcéﬂlfe&}n@q HéG ape is renoved fromthe nould. The
sealing tapes obtained in this way have a bulk
density of 0.81 g/cnB. After 6 days, they show a
Egmaidlliend of 130 vol.%in 4 % strength aqueous sodi um
25 chloride solution and of 167 vol.% in saturated
aqueous Ca(OH)2 solution (10 g/1), and after 14 days

s2ad\ield itagpedf wekhy praldiload hdhsiderigt taq@iemisle 3, but
sodium chloride solution and of 200 vol.%in
1 Tl éﬁ"sfqd@diﬁ jéa(mtze S BTGH:© starch and 50 parts of

superabsorber from Example 2. The sealing tapes obtained
in this way had a bulk density of 0.75 g/cm’. After 4 days,
they show a swelling of 186 vol.% in 4 % strength aqueous
sodium chloride sﬁlution and of 230 vol.% in saturated
agqueous Ca{OH), solution (10 g/l). After 14 days, they show
a swelling of 229 vol.% in 4 % strength aqueous sgodium
chloride solution and of 300 vol.$% in saturated agqueous

Ca (OH), solution (10 g/l). It is found that by increasing
the content of the superabsorber prepared according to
Example 2 while simultaneocusly reducing the starch content,
the swelling can be greatly increased. The elongation at

break of the sealing material is 531 %.

Example 6

25 g hydroxyethyl methacrylate, 200 g MPEG-2000-MA, 2.5 g
ethylene glycol dimethacrylate, 30 g of an agqueous 25

e

strength triethanolamine T85 (BASF) solution, 25 g of a

40 % strength aqueous magnesium acrylate solution as well
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(10 g/1). 30 13 Septenber 2006 16 Exanple 4 The
hi des obt ai ned according to Exanple 3a) are introduced
into an extruder from Brabender, Duisburg, all thg September 2006
heating 5 zones and the die being set at 80 C. The
die had a dianeter of 3 mmand the barrel a dianeter
of 2.1 cm The screw was rotdted at 50 rpm The
sausage- shaped extrudate was foamed in an oven at 100
a€ féi .30gnshaant hen invgleddyz ddtardB@dCint® Bxasiss

5 Seal i ng t.apes- were produced.anal ogoysly to anpl e
b3aREar P LRl LeagE RPN PRSP gt & G arLh
pakexaaipantstel inlBieSuparaEs arber fiomd@eaRiel Zhelhe

seal ing tapes obtained in this way had a bul k density
sybs@apseg exs. MAKEEr tﬁlO&%,letheé\%waa SRty tofme of
186 yel.. % M Qg% odigumhl.prj de
1so’u¥%§né%ﬁ% éﬁ %%%ﬁbo .E??ﬁ%gggiﬁgﬁégﬂpaqueouéi

cCarcOHp2 iswl wtiiromryi®igg/cBhinkft.er Thée deyy, Hahe) rshimri20 is

swel ling of 229 vol .%in 4 % str t h agueous .sodi ym
B TBIEEE o SATOF Bos e 5 Pt 7 & BALL
magqyeous Ca(OH)2 solution (10 g/1). It is found that

by increasing the content of the superabsorber
prepared according to Exanple 2 while sinultaneously

E&%ggﬁkp% the starch content, 25 the swelling can be

i ncreased. The el ongation at break of the
sealing material is 531 % Exanple 6

a} Preparation of the mixture

50 g of the previously comminuted EPDM rubber (type EPT
6250, Bayer AG) was introduced on to the rolls on a
laboratory roll mill, manufacturer: Schwabenthan, Berlin,
at a roll temperature of 70 °C for the front roll and 60 °C
for the rear roll, the roll nip was gradually reduced to

3 mm and the rubber wasg taken off as a hide. 50 g natural
rubber were then intreoduced on to the rolls and heated
slowly, and the roll nip was reduced until a hide can be
taken off. As soon as a homogeneocus hide had formed, 4 g
dioctyl phthalate were added dropwise and the EPDM rubber
wags then added in portions. During this operation, the
hide is cut in again and again and fed through the rolls in

folded form.

1.893 g dicumyl peroxide (Merck AG), 5 g Porofor TSH (p-
toluenesulfonic acid hydrazide, Rhein Chemie Rheinbau GmbH)
and 125 g of the superabsorber from Example 6 were then

admixed.
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30 25 g hydroxyethyl nethacrylate, 200 g MPEG 2000- MA,

2.5 g ethylene glycol dinethacrylate, 30 g of an

aqueous 25 % strength triethanol am ne T85 (BASF)13 September 2006
solution, 25 g of a 40 % strength aqueous nagnesi um

acryl ate solution as well 13 Septenber 2006 17 as

191.5 g starch are initiallyténtroduced into a gl ass

beaker. A freshly prepared solution of 5 g sodium
bperexadinsyl ffatreniing deirad=ddchkwiaicer is added and the

subst ances are m xed thoroughly. After a reaction tine

BPPTEX: {2 theTmidle i Sefired Endr i'dd 2t B qh & o x

161 bRULAY NG 3@ 1y iR 1caRIRe! chEhes e Vaihaird ipterdalia em
is then comminuted to particle sizes of below 1l nmin

xalBalcim 2md.5 cho EXdrepmeol )i sProdmeeat isgnl dfaitchdetween the
i_xt ure 50 of the _previqusly comm.nut.ed EPDM s ubbe

p? Eés’ 2 %58632%‘0, T%laeyerru i@)g\%lsx%]ier ot uct(';;1 rbngcfaomef eat

100l I°$ @ora hd bty raldder |d ,cIreniagnestiire for the
Schwabent han, Berlin at a roll tenperature of 70

C
oLt Iod ArihtoaT0)| 13Tish o P SEUSHTL ¥ Rt qa 3ast 13t thRP °C for
o Qldurl P VS Jdah rRMCeR TP JEn@and e 4 uhbet

was taken off as a hide. 50 g natural 20 rubber were
fideered muldshic e drakten thed raf |tsheamibledt edlhss | oyl ing

a the.roll nip reduced until hi de can_ be

T R R Gh TS WS eb R THY Y e S 4

od o &/eetyknaht hal akgpeete ocfdded ezeRW Se saied 1tihe ERDM 3
rubber was then added in portions. During this
SFandih MR 25 hEn | rktlde il andageth arfter 14
d:84 thrughs thed @l d M e ol ded diordBnt aining
superabsorber is mixed in, a high swelling rate is achieved

even without mixing a polysaccharide into the rubber

mixture.

Example 8

a) Preparation of the mixture

50 g of the previously comminuted EPDM rubber (type EPT
6250, Bayer AG) was introduced on to the rells on a
laboratory roll mill, manufacturer: Schwabenthan, Berlin,
at a roll temperature of 70 °C for the front roll and 60 °C
for the rear roll, the roll nip was gradually reduced to

3 mm and the rubber was taken off as a hide. 50 g natural
rubber were then introduced on to the rollg and heated
slowly, and the roll nip was reduced until a hide can be
taken off. As soon as a homogeneous hide had formed, 4 g
dioctyl phthalate were added dropwise and the EPDM rubber

was then added in portions. During this operation, the
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1.893 g dicunyl peroxide (Merck AG, 5 g Porofor TSH

(p- toluenesul fonic acid hydrazide, Rhein Chen e

Rhei nbau GrbH) 30 and 125 g of the superabsorberyifd.0Bmber 2006

Exanple 6 were then adm xed. 13 Septenber 2006 18 D)

Foam ng, form ng, crosslinking Approx. 75 g of the

hide are cut out in an area 6 14 cmx 14 cmand laid

inamuld with the sanme dinmensions of 14 cm x 14 cm
hxde. $scrutThe Agelid kedckhgsdd and Ifgidd thetomsdn thise ®®11ls in
fgbgg% of & press. The rubber m xture is then foaned

06 C"for half an hour (under a closing pressure

for the nould of 100 bar) and subsequently vul cani zed

at 160 C for hours. After renmpoval and cooling of

t hé- frodl @lctlﬁ‘él PeRREAdPUBNEFCRoAPakeR GUEOEP IO TSH (p-

5ﬂ§gl Lbbes . o [
H&Lﬂlﬁe ﬁf5| ty o &gi g‘)fgféo 9 g/c%@%{}}gdc}:l%}hirgs%%%\?ﬂ%%%mbm

t Fadelsys; @ swellie nepparadbsstibengihomdeauslsofli ware then
chl oride solution of 132 %.after, 14 days. It is found
that if a starch-containi 8 &G Serabsorber is m xed

in, a high swelling rate is achieved 15 even w t hout

m xi ng a pol ysaccharide into the rubber mxture.

DeEx HRpid ngl 26 CaP ipGe p&rAS I ndiinche ni xture 50 g of the

40U ey LU ol EPOMT WDRTo e YPE FPR 7% 14 om
ABRTE: il

s i ntroduced on to the r S on
1HabnramdrﬂamdIlnﬂdlmouﬁﬂuﬂﬂnnlﬂha s&&ﬁﬂdﬂMﬁndunns of 14 cm

55 % O RS © 0D S AL e
piadualdsy o eduGrd t @he rubber mixture is then foamed at
100 °C for half an hour under a closing pressure for the
mould of 100 kar and subsequently vulcanized at 160 °C for
2 hoursgs. After removal and cocling of the mould, the
foamed rubber is taken out of the mould. The swelling
rubber obtained in this way has a bulk density of 0.5 -

0.9 g/cm® and, in respect of the mass, a swelling in 4 %
strength aqueous sodium chloride solution of 176 % after 4
days. It is found that a reduced vulcanization leads to a

higher degree of swelling in the swelling rubber.

Example 9

Sealing tapes were produced analogously to Example 3, but
in this case with 63 parts of superabsorber from example 2
and without starch. The sealing tapes obtained in this way
have a bulk density of 0.84 g/cm’. After 5 days, they show
a swelling of 400 vol.% in deionized water, of 300 vol.% in
sea water according to ASTM D 1141-98 and of 375 vol.% in
saturated aqueous Ca(0OH), solution (10 g/l). It is found

that the sealing tapes obtained in this way show similar
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natural rubber were then introduced on to the rolls
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laid in a mould with the sanme dinénsions of 14 cm x
14 cmx 0.5 cm The nould is closed and | aid between
the plates of a press. The rubber m xture is then
foaned at 100 C for half an hour under a cl osing
pressure for the 15 nould of 100 bar and subsequently
vul cani zed at 160 C for 2 hours. After renoval and
cooling of the nmould, the foaned rubber is taken out
of the nould. The swelling rubber obtained in this
way has a bulk density of 0.5 - 0.9 g/cnB and, in
respect of the mass, a swelling in 4 20 strength
aqueous sodium chl oride solution of 176 % after 4
days. It is found that a reduced vul cani zati on | eads
to a higher degree of swelling in the swelling
rubber. Exanple 9
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makes up at least 30 nol% wherein the nonionic
hydrophilic acrylates or nethacrid ates correspond to
the general formula H,C

C=0
/
X

—t—
T

wherein R = H or a methyl group, X = O or NH, m = 3 to
1,000 and Z = H or a C;-C4-alkyl radical.

2. Sealing composition according to claim 1, wherein the
rubber is vulcanized or crosslinked to form an elastomer or

vulcanized rubber.

3. Sealing composition according to claim 1 or 2, wherein
m=5 to 200.
4, Sealing composition according to any one of claims 1

to 4, wherein an open-pore foam structure having a density

of from 0.4 to 2 g/cm® is present.
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water during repeated wet-dry cycles.



