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(57) ABSTRACT 

The invention relates to an additive for hydraulically setting 
systems based on modi?ed polycarboxylates and Water 
soluble ethers of high polymeric polysaccharides, optionally 
containing further standard additives, characterized by a 
content of a) a Water-soluble ether of cellulose or a cellulose 
like compound With a viscosity of at least approximately 
1,000 mPas, particularly at least approximately 2,000 mPas, 
measured as a 2% aqueous solution With a Brook?eld 
viscosimeter at 200 C. and 20 rpm and b) a polycarboxylate, 
Whose main chain is linked by means of ester, ether, imide 
and/or amide groups With polyethylene oxide-containing 
side chains. The invention also relates to hydraulic mixtures 
having a content of the above additive and the use thereof. 
Using the additive according to the invention in hydrauli 
cally setting systems comparable and in part much better 
characteristics are obtained compared With casein-contain 
ing formulations, such as a theological ?oW behaviour 
comparable to casein, but With improved Water retention. 
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ADDITIVE FOR HYDRAULICALLY SETTING 
SYSTEMS, THE HYDRAULICALLY SETTING 

MIXTURES AND THE USE THEREOF 

[0001] The invention relates to additives for hydraulically 
setting systems based on polycarboxylates and Water soluble 
ethers of high polymeric polysaccharides, the hydraulically 
setting mixtures With a content of such additives and the use 
thereof. 

[0002] It is knoWn from the prior art to extensively use 
casein as the superplasticiser for hydraulically setting for 
mulations, ie as an additive Which reduces viscosity in 
order to obtain a suitable ?oW behaviour. In formulations 
said casein component leads to particularly good character 
istics, Which could not hitherto be readily achieved With 
synthetic superplasticisers. 
[0003] Casein is a natural product obtainable by acid 
treatment from milk. HoWever, it suffers from a number of 
knoWn disadvantages. Thus, casein is available in Widely 
differing qualities and in part at a Widely differing price level 
on the market, so that as a result of the non-constant 
composition reproducible applications are not possible. In 
addition, casein-containing formulations are forbidden in 
certain countries, such as eg Scandinavia, because they 
split off during hydrolysis of the amino groups present, 
Which is not only toxicologically objectionable, but can also 
lead to the discoloration and damage to other materials. 

[0004] Therefore there is a need for a material providing 
a similar performance pro?le to casein, but Without suffering 
from the above disadvantages. So-called high performance 
concrete superplasticisers are in part used for this purpose 
and in the same Way as casein-containing systems have good 
processability, easy handling, but a different performance 
pro?le. These superplasticisers are essentially subdivided 
into four groups, namely sulphonated melamine-formalde 
hyde condensates, sulphonated naphthalene-formaldehyde 
condensates, modi?ed lignosulphonates and a further group 
from sulphonates, polyacrylates, polystyrene sulphonates, 
etc. For example, sulphonated melamine-formaldehyde 
superplasticisers are used to a signi?cant extent, but are 
losing signi?cance as a result of their tendency to release 
toxic formaldehyde. 

[0005] The hitherto knoWn synthetic superplasticisers 
Were mainly developed for concrete, but as a result have in 
part also been used in mortars. HoWever, the excellent, 
liquefying action of these knoWn superplasticisers is only 
maintained for a short time, Which is particularly disadvan 
tageous in the case of mechanical processing if a consider 
able time elapses betWeen production, transportation and 
use. Moreover, With such synthetic superplasticisers, it is not 
possible to regulate the honey-like consistency like that 
provided by casein superplasticisers, so that a completely 
different performance pro?le is exhibited. 

[0006] The prior art has provided proposals attempting to 
optimiZe this technology. Thus, JP 08217508 discloses a 
cement mixture comprising a polyethylene oxide and pro 
tein-containing thickener, a superplasticiser, a rapidly hard 
ening agent and a setting retarder. 

[0007] US. Pat. No. 5,494,516 describes a process in 
Which a Water-soluble polyalkylene oxide, a [3-naphthalene 
sulphonate-formaldehyde condensate and a superplasticiser, 
selected from lingosulphate, melamine sulphonate formal 
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dehyde condensate, carboxylates and styrene-maleic anhy 
dride copolymers are brought together. The soluble poly 
alkylene oxide can be replaced by up to 50% hydroxyalkyl 
cellulose. It is also possible to use other superplasticisers. 
Application in conjunction With a spraying on of a cement 
or mortar composition is very speci?c. 

[0008] FR 9 400 170 relates to a casein substitute, com 
posed of a melamine formaldehyde condensate superplasti 
ciser, cellulose, such as hydroxyethyl cellulose and/or a 
heteropolysaccharide such as xanthan gum. 

[0009] According to EP 946 617 B1 carboxyl group 
containing polymers With polyalkylene oxide ether side 
chains are used and phosphorus-containing compounds are 
added during polymeriZation. 
[0010] WO 86/00291 describes a cement mixture com 
prising hydraulically setting cement, one or more ?occu 
lants, selected from among sodium alginate, cellulose ether, 
poly-acrylates, polyacrylamides, guar gum, gelatin, chito 
san, dextrin and dialdehyde starches, one or more Water 
reducing agents selected from among sulphonated naphtha 
lene/formaldehyde condensate, sulphonated melamine/ 
formaldehyde condensate, lignosulphonates, modi?ed 
lignosulphonates, salts of polyhydroxycarboxylic acids, 
polyhydroxycarboxylic acids, glucosaccharides, copolymers 
of linear or cyclic C4- to C6-ole?ns and unsaturated ethyl 
ene dicarboxylic acids, an aggregate and Water. 

[0011] HoWever, the prior art systems fail to provide 
satisfactory results. When using the above-described, syn 
thetic superplasticisers the Water is not retained in a suitable 
manner in the formulation, eg in the mortar, ie it is too 
rapidly lost. This behaviour, ie the Water retention repre 
sents the strength of retention of the Water and a suitable 
Water balance must exist. The Water losses are caused by an 
absorbent substrate or evaporation. In order to give such a 
material a suitable Water retention and to prevent separation 
of the formulation, such materials consequently contain 
further additives, such as corresponding thickeners. When 
using excessive quantities of such additives, the viscosity 
becomes too high and there is a reduction to an unacceptable 
level of the How characteristics of the material. 

[0012] Accompanied by the further development of the 
above-discussed prior art, the problem of the invention is to 
provide a synthetic casein substitute in the form of an 
additive, Which compared With casein-containing formula 
tions, offers comparable or in certain cases even improved 
characteristics. In their ?nal applications in hydraulically 
setting systems, such additives must also lead to improved 
use products. In particular, the Water retention of hydrauli 
cally setting systems is to be improved. 
[0013] According to the invention this problem is solved 
by an additive for hydraulically setting systems based on 
modi?ed polycarboxylates and Water-soluble ethers of high 
polymeric polysaccharides, optionally containing further 
conventional additives, characteriZed by a content of: 

[0014] a) a Water-soluble ether of cellulose or a cellulose 
like compound With a viscosity of at least approximately 
1,000 mPas, particularly at least approximately 2,000 mPas, 
measured as a 2% aqueous solution With a Brook?eld 
viscosimeter at 200 C. and 20 rpm and 

[0015] b) a polycarboxylate, Whose main chain is linked 
via ester, ether, imide and/or amide groups to polyethylene 
oxide-containing side chains. 
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[0016] A further object of the invention is a hydraulically 
setting mixture With a content of the above additive and the 
use of the additive as a constituent of hydraulically setting 
systems. 

[0017] It has surprisingly been found that the invention 
can supply an additive, Which as a result of a very speci?c 
combination of modi?ed polycarboxylate superplasticiser 
and Water-soluble ethers of a high polymeric polysaccharide 
With high viscosity leads to a considerable improvement to 
the rheological pro?le in hydraulically setting systems. The 
results obtainable can be equated With those of casein 
containing formulations and are in part even superior to the 
latter. Thus, much better Water retention values are obtained 
than With casein-containing systems With a corresponding 
composition. 

[0018] TWo components are essential for the additive 
according to the invention, i.e. the Water-soluble ether a) and 
the modi?ed polycarboxylate b), Which Will noW be 
described in detail. 

[0019] As Water-soluble ethers a) of polysaccharides, 
according to the invention more particularly use is made of 
cellulose or cellulose-like compounds With a viscosity of at 
least approximately 1,000 mPas, particularly at least 
approximately 2,000 mPas, measured as a 2% aqueous 
solution using a Brook?eld viscosimeter at 200 C. and 20 
rpm. According to a particularly preferred embodiment of 
the invention the Water-soluble ether a) has a viscosity of at 
least approximately 5,000 mPas, preferably at least approxi 
mately 10,000 mPas, more particularly more than approxi 
mately 15,000 mPas and very preferably above approxi 
mately 20,000 mPas and even more especially 
approximately 30,000 mPas. 

[0020] Within the framework of the invention there is no 
particular restriction With respect to the cellulose ethers, 
provided that they have the indicated viscosity. In an exem 
pli?ed enumeration reference is made to: alkyl cellulose 
ethers, hydroxyalkyl cellulose ethers, carboxyalkyl cellulose 
ethers, hydroxyalkylpolyoxyalkyl cellulose ethers and the 
like, as Well as mixed ethers With at least tWo different 
substituents from the group alkyl, hydroxyalkyl, carboxy 
alkyl and/or hydroxyalkylpolyoxyalkyl With in each case 
C1- to C10-alkyl groups. 

[0021] In the present invention the cellulose-like com 
pounds comprise polysaccharides, Which have a similar 
structure and/or characteristics to cellulose, but Which do not 
necessarily have a similar structural form to cellulose, but 
can instead have a completely different structure, but similar 
characteristics to cellulose, eg with regards to the solution 
behaviour, chemical reactivity, Water retention, air void 
stabiliZation, etc. 

[0022] Examples are chemically modi?ed or unmodi?ed 
compounds, such as guar, dextran, chitin, chitosan, man 
nans, galactans, xylans, starch, xanthan gum, Welan gum, 
Gellan gum, alginates, arabinoxylan, glucan, gelatin, pectin, 
polyacrylates, polyethylene glycols, polyurethane thicken 
ers, lattice silicates, etc. Such compounds together With their 
chemistry are knoWn to the expert. These include the com 
pound types such as are described in EP 1 180 535 A1, i.e. 
thickeners based on compositions With vinyl alcohol copoly 
mers and cellulose ethers in Which A) there are one or more 
completely or partly saponi?ed vinyl alcohol polymers With 
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a degree of hydrolysis of 75 to 100 mole % and a molecular 
Weight MW>100,000, obtainable a) by the saponi?cation of 
vinyl acetate copolymers Which, in addition to vinyl acetate 
units, also contain comonomer units, Which are derived from 
one or more comonomers from the group comprising 1-alkyl 
vinyl ester With C1- to C5-alkyl groups of C1- to C5-car 
boxylic acids, allyl esters, vinyl esters of alpha-branched 
carboxylic acids With 5 to 12 C-atoms, acrylates and meth 
acrylates of C1- to C18-alcohols or obtainable b) by acetal 
iZation of said saponi?ed vinyl acetate copolymers or 
saponi?ed vinyl acetate homopolymers With aliphatic or 
aromatic, optionally substituted aldehydes and B) one or 
more cellulose ethers. 

[0023] It is important according to the invention that the 
viscosity of the Water-soluble ether a) is at least approxi 
mately 1,000 mPas, because on dropping beloW this value 
there is a marked deterioration to the rheological properties 
and in particular the Water retention drops to an unaccept 
able level. 

[0024] In the present invention the viscosity is determined 
according to Brook?eld, measured in a 2% aqueous solution 
at 200 C. and 20 rpm. The viscosity determination is 
described in detail in the examples. It is surprising that the 
loW viscosity cellulose ethers normally used in the prior art, 
i.e. With a Brook?eld viscosity Well beloW 1,000 mPas, do 
not give the desired performance pro?les. It Would have 
been expected that as a result of the high viscosity of the 
ethers according to the invention, the formulations Would 
thicken excessively and the materials Would no longer run, 
but this is not the case. 

[0025] According to the invention the Water-soluble ether 
a) is preferably in the form of a cellulose ether and/ or a guar 
ether. The cellulose ether advantageously has a degree of 
substitution (DS) in the range approximately 1.2 to 2.9, 
particularly approximately 1.6 to 2.2, but can also extend up 
to 3, Which means a complete etheri?cation of the cellulose. 
It is also preferable for the Water-soluble ether a) to have 
etheri?cation groups in the form of alkoxy groups, particu 
larly in the form of alkoxy groups With 1 to 4 carbon atoms, 
methoxy, ethoxy and/or propoxy groups being mentioned in 
an exempli?ed manner. Particularly preferred cellulose 
ethers according to the invention are methyl celluloses, ethyl 
celluloses, propyl celluloses, hydroxymethyl celluloses, 
hydroxyethyl cellulose, hydroxypropyl celluloses, methyl 
hydroxymethyl celluloses, methyl hydroxyethyl celluloses, 
methyl hydroxypropyl celluloses, ethyl hydroxymethyl cel 
luloses, ethyl hydroxyethyl celluloses, ethyl hydroxypropyl 
celluloses, propyl hydroxymethyl celluloses, propyl 
hydroxyethyl celluloses and propyl hydroxypropyl cellulo 
ses. 

[0026] The second essential component according to the 
invention is a modi?ed polycarboxylate b), Whose main 
chain is linked via ester, ether, imide and/or amide groups to 
polyethylene oxide-containing side chains. The main chain 
is essentially a polymer With an anionic charge having 
several carboxylate groups. This main chain contains numer 
ous ethylene oxide side chains, Which can have different 
chain lengths and are connected to the main chain by an 
ester, ether, imide or amide linkage. For illustration purposes 
the attached FIGS. 1 to 4 shoW the individual linkages 
betWeen the main and side chains in the general structural 
formulas. Thus, FIG. 1 shoWs an ester linkage of a poly 
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carboxylate skeleton With an ethylene oxide side chain. 
FIGS. 2, 3 and 4 show linkages via an ether, imide and 
amide group respectively. 

[0027] Within the scope of the present invention, there is 
no particular restriction regarding the structure of the side 
chains, provided that a polyethylene oxide is contained. 
HoWever, great importance is attached to the linking of the 
side and main chains by means of an ester, ether, imide or 
amide group. This makes available high performance super 
plasticisers in the form of modi?ed polycarboxylates, Which 
have proved to be very efficient. Thus, it is eg possible to 
prolong the How action by a high side chain density. 

[0028] The total Water requirement can be drastically 
reduced by using such superplasticisers. In addition, the high 
performance superplasticisers according to the invention, as 
opposed to melamine formaldehyde superplasticisers, do not 
suffer from a splitting off of formaldehyde. Thus, according 
to the invention use is preferably not made of melamine 
formaldehyde condensates and/or naphthalene-formalde 
hyde condensates. 

[0029] The polycarboxylates according to the invention 
can eg be reaction products based on unsaturated mono 
carboxylic or dicarboxylic acid or the derivatives thereof, 
such as maleic acid or maleic anhydride and oxyalkylene 
glycol alkenyl ethers and approximately 1 to 99 Wt. % of the 
carboxylic acid or derivative and approximately 99 to 1 Wt. 
% oxyalkylene glycol alkenyl ether are polymeriZed With the 
aid of a radical starter. A possible skeleton for an oxyalky 
lene glycol alkenyl ether is shoWn in FIG. 5, Where R1 
represents H or an aliphatic hydrocarbon group With 1 to 10 
C-atoms, Which can be linear, branched, saturated or unsat 
urated, R2 is H, an aliphatic hydrocarbon group With 1 to 20 
C-atoms, a cycloaliphatic group With 5 to 8 C-atoms, an 
optionally substituted aryl group With 6 to 14 C-atoms, in 
Which x=0 to 3, y=2 to 4 and Z=0 to 100. Examples are 
methyl polyethylene glycol-monoallyl ether or methyl poly 
ethylene glycol-monovinyl ether. 

[0030] Another particularly preferred variant of the inven 
tion comprises reacting 1 to 99 Wt. % of an (alkoxy)poly 
alkylene glycol mono(meth)acrylate, (alkoxy)polyalkylene 
glycol mono(meth)allyl ether or (alkoxy)polyalkylene gly 
col mono(meth)vinyl ether With 99 to 1 Wt. % of an 
unsaturated monocarboxylic or dicarboxylic acid or deriva 
tive thereof, such as (meth)acrylic acid. An example for a 
skeleton of an (alkoxy)polyalkylene glycol 
mono(meth)acrylate is shoWn in FIG. 6, in Which R1 is H 
or an aliphatic hydrocarbon group With 1 to 5 C-atoms, 
Which is linear, branched, saturated or unsaturated, R2O is 
an oxyalkylene group With 2 to 4 C-atoms, R3 is hydrogen 
or an aliphatic hydrocarbon group With 1 to 22 C-atoms and 
Z=0 to 100. 

[0031] The polycarboxylates according to the invention 
can also be based on Water-soluble or Water-dispersible 
polymers, Which contain carboxyl groups and have poly 
alkylene oxide ether side chains, e.g. obtainable by radical 
polymeriZation of ethylenically unsaturated monomers, 
Which contain carboxyl groups, and ethylenically unsatur 
ated monomers, Which have side chains, in the presence of 
phosphorus-containing compounds. 

[0032] According to the invention, the polycarboxylate 
can also have further functional groups, such as eg 
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hydroxyl, ester, ether, amide or aldehyde groups, to the 
extent that the effects sought by the invention are not 
impaired. 
[0033] In particularly preferred manner, the polyethylene 
side chain-containing polycarboxylate according to the 
invention has units, Which are e.g. based on the folloWing 
monomers: (meth)acrylic acids, their monovalent and diva 
lent metal salts, ammonium salts and organic amino salts, 
esters of aliphatic alcohols With 1 to 20 C-atoms With 
(meth)acrylic acid, unsaturated dicarboxylic acids, such as 
maleic, fumaric, itaconic and citraconic acids, their anhy 
drides, monoesters or diesters of said acids With an aliphatic 
alcohol having 1 to 20 C-atoms or a glycol With 2 to 4 
C-atoms or a polyalkylene glycol containing 2 to 100 of said 
glycols, saturated or unsaturated amides, such as (meth 
)acrylamide and (meth)acrylalkylamide, vinyl or allyl 
ethers, vinylesters, such as vinyl acetate and vinyl propi 
onate, aromatic vinyls, such as styrene, unsaturated sul 
phonic acids, such as vinyl sulphonic acid, (meth)allyl 
sulphonic acid, sulphoethyl (meth)acrylate, 2-(meth)acryla 
mide-2-methyl propane sulphonic acid and styrene sul 
phonic acid and their salts. 

[0034] Within the scope of the present invention obviously 
numerous other embodiments are obvious to the expert and 
the above variants can serve as an orientation. 

[0035] It is appropriate according to the teaching of the 
invention if for approximately one part by Weight modi?ed 
polycarboxylate b) there are approximately 0.01 to 2 parts 
by Weight, preferably approximately 0.05 to 1.5 parts by 
Weight, more particularly approximately 0.08 to 1.2 parts by 
Weight, and in particularly preferred manner approximately 
0.1 to 1.0 parts by Weight Water-soluble ethers a). 

[0036] Preferably, the additive according to the invention 
can incorporate further conventional additives, such as eg 
agents for controlling the setting rate, i.e. retardants, such as 
fruit acids, or accelerators such as lithium carbonate, cal 
cium ?uoride or calcium formate, agents for controlling the 
strength structure, defoamers, inorganic or organic binders, 
such as copolymers or terpolymers in the form of dispersion 
poWders and fully and partially hydrolysed polyvinyl alco 
hol With loW, medium and high molecular Weight, polyvinyl 
pyrrolidone, polyethylene glycol (EO) and ethylene oxidi 
propylene oxid (EO/PO) blockcopolymers, rheology modi 
?ers Which might contain associative monomers, such as 
polyurethane thickeners, starches, dextrines and polyacry 
lates, ?y ash, kaolin, Water repellents, such as stearates or 
oleates, agents for controlling the ?nal strength, such as 
cellulose ?bres, surfactants, pigments such as iron or chro 
mium oxides, ?llers such as sand, limestone, quartz poWder 
and/or calcium carbonate. This list does not claim complete 
ness and further additives are in fact knoWn to the expert. 
Preferably for approximately one part by Weight of a mix 
ture of components a) and b) there are at least approximately 
0.005 parts by Weight, particularly at least approximately 
0.05 parts by Weight of additives, excluding binders. 

[0037] In the present invention particularly preferred addi 
tives are constituted by dispersion poWders, Which in the 
hydraulically setting systems used according to the inven 
tion bring about an improvement of certain characteristics. 
In particular, through the use of dispersion poWders it is 
possible to increase the adhesion strength to the substrate 
and also the bending strength, the deformability and abra 



US 2006/0100355 A1 

sion resistance are improved and the crack formation ten 
dency is drastically reduced. With such an addition it is 
possible to bring about adequate adhesion even to substrates 
such as metal or Wood. Thus, the use of dispersion poWders 
ensures a reliable quality of the characteristics pro?les in the 
use products. 

[0038] Appropriately for approximately 1 part by Weight 
of the mixture of components a) and b), there is at least 
approximately 1 part by Weight organic binder, such as 
dispersion poWder and in particular a quantity of approxi 
mately 2 to 50 parts by Weight thereof. 

[0039] In the hydraulically setting mixtures in Which the 
additive according to the invention is used, the hydraulically 
setting component can be based on cement, optionally 
accompanied by the incorporation of lime hydrate and/or 
gypsum. Preferably the cement is in the form of Portland 
cement and/or aluminous cement. According to the inven 
tion it is particularly appropriate that for approximately 1 
part by Weight additive, based on the sum of the components 
a) and b), there are approximately 80 to 1,500 parts by 
Weight and in particular approximately 100 to 500 parts by 
Weight of hydraulically setting components. 

[0040] The additive according to the invention, as a con 
stituent of hydraulically setting systems, is more particularly 
used in dry, grouting, injection and repair mortars, ?oW 
control materials, plasters, sealing sludges, ?llers, surfacers, 
?nished gypsum parts, concretes, such as ?ooring plaster, 
continuously reinforced concrete, close texture lightweight 
concrete, high strength concrete, normal concrete, in situ 
concrete, air-placed concrete, exposed concrete, prestressed 
concrete, self-sealing concrete (SCC), ready-mixed con 
crete, preferably in self-levelling priming and compensating 
materials, particularly self-levelling ?oor compensating 
materials. 

[0041] It has been found that as a result of the inventive 
combination of the tWo components a) and b), synergistic 
effects occur in the hydraulically setting systems or mixtures 
used. 

[0042] Thus, the Water-soluble ether a) is used in roughly 
comparable qualities to the prior art. HoWever, the content of 
high performance superplasticiser according to the invention 
can be signi?cantly reduced. For example, compared With 
the conventionally used quantity of a casein superplasticiser, 
preferably only approximately % to 1/5 thereof is used in the 
superplasticiser according to the invention. Also compared 
With other knoWn high performance superplasticisers 
according to the prior art much loWer contents are required 
in order to provide the desired characteristics pro?les, Which 
leads to a signi?cant cost reduction. 

[0043] Therefore the superplasticiser according to the 
invention has a high liquefying action When very small 
quantities are used. The advantage of a good liquefaction is 
in particular that less Water is needed and a better ?oWing 
together of the formulations is obtained. 

[0044] Although a much loWer superplasticiser quantity is 
used in the additive according to the invention, the additive 
containing, hydraulically setting mixtures according to the 
invention surprisingly have comparable and in part much 
better characteristics to casein-containing formulations. 
Thus, a Theological ?oW behaviour comparable to casein 
formulations is obtained. 
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[0045] Conventionally the prior art only uses loW viscos 
ity cellulose ethers for hydraulically setting formulations, 
such as in particular ?oor levelling materials, ie having a 
Brook?eld viscosity Well beloW 1,000 mPas. It is therefore 
extremely surprising that high viscosity cellulose ethers such 
as are used in the invention are suitable for such applica 
tions. As a result of the high viscosity it Would be expected 
that there Would be an excessive thickening of the formu 
lation, Which Would greatly impair the running of the 
materials. HoWever, this has not been observed With the 
inventive combination of thickener and superplasticiser and 
instead excellent ?oW characteristics occur. Thus, the 
hydraulically setting mixtures according to the invention 
have a honey-like ?oW behaviour, such as in particular only 
occurs With casein-containing materials and Which cannot be 
achieved With the knoWn synthetic superplasticisers. 

[0046] Moreover, With the mixtures according to the 
invention much higher Water retention values are obtained. 
The Water retention is controlled via the Water-soluble ether 
a). As has already been explained, a rise in the ether quantity 
leads to a marked thickening of the material, so that 
?oWability is Worse. It is therefore completely unexpected 
that in spite of the use of equal amounts of Water-soluble 
ether a) compared With the prior art and a much smaller 
quantity of superplasticiser b), an unexpected rise in the 
Water retention is obtained as a result of the cooperation of 
the tWo components. 

[0047] In the hydraulically setting mixtures containing the 
additive according to the invention Water retention values 
are obtained, Which are better than the Water retention value 
of a casein superplasticiser-containing hydraulically setting 
mixture With the same composition by more than approxi 
mately 20%, preferably more than approximately 50%, 
especially more than approximately 80% and in particularly 
preferred manner more than approximately 100%. A casein 
superplasticiser-containing hydraulically setting mixture 
With the same composition in this context means that all the 
constituents are identical and present in the same quantity, 
except for the casein superplasticiser, Which is added in a 
quantity such that a comparable consistency is obtained. 

[0048] The invention also leads to a number of other 
advantages. The high performance superplasticiser accord 
ing to the invention leads to signi?cant Water economies. 
Generally much more Water is required for mixing the 
formulation than for the subsequent setting or hardening 
process. The excess, evaporating Water leads to the forma 
tion of cavities in the hardened material and therefore to a 
signi?cantly inferior mechanical strength and stability. As 
opposed to this, the high performance superplasticiser 
according to the invention can signi?cantly reduce the 
excess Water percentage With a predetermined processing 
consistency. The particularly good processability of the 
materials according to the invention is eg revealed in good 
How characteristics, ie better running and ?oWing together 
Without sediment formation. 

[0049] The pumpability and stability of the hydraulically 
setting systems is improved by even small quantities of 
Water-soluble ether a), so that the latter gives the systems an 
improved processability, in addition to a good thickening 
action. The prevention of bleeding prevents sedimentation 
and contributes to homogeneity in hydraulically setting 
systems. 
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[0050] When used the mixtures according to the invention 
satisfy the highest demands regarding processability and 
provide the desired strength and durability, high initial and 
?nal strengths, improved tightness, reduced separation and 
bleeding. The mixtures harden rapidly. The minimum 
shrinkage tendency Without cracking, such as exists accord 
ing to the invention, is very important, particularly for ?oor 
materials applied in relatively thin layers. It is also possible 
by additives in the form of dispersion poWders to improve 
characteristics such as the adhesion strength, scratching and 
abrasion resistance and bending strength. The materials also 
have a so-called self-healing effect, i.e. tWo separately 
applied layers give a uniform surface. The surface of the end 
products has the desired high quality. 

[0051] The compatibility of the tWo components exists in 
all cements. HoWever, in individual cases advantages arise 
When using special compounds, optionally accompanied by 
the incorporation of additives, Which enable desired char 
acteristics to be set in planned manner. The invention 
consequently leads to a balanced system and ?exibility is 
brought about by adding additives. 

[0052] The invention is described in greater detail here 
inafter relative to examples not intended to restrict the 
teaching of the invention. Further embodiments are obvious 
to the expert Within the framework of the disclosure of the 
present invention. 

EXAMPLES 

[0053] The examples use the folloWing compounds: 

[0054] Culminal© MHEC 250000PFF*): unmodi?ed**) 
methyl hydroxyethyl cellulose With a viscosity of 25,000 
mPas, determined as 2% aqueous solution With Brook?eld 
RV at 20° C. and 20 rpm; 

[0055] Culminal© C4045*): modi?ed***) methyl cellu 
lose With a viscosity of 38,000 to 51,000 mPas, determined 
as 2% aqueous solution With Brook?eld RV at 20° C. and 20 
rpm; 

[0056] Tylose© H4000P*): unmodi?ed**) methyl 
hydroxyethyl cellulose With a viscosity of 3,800 to 5,300 
mPas, determined as 1.9% (dry substance) aqueous solution 
With Brook?eld RV at 20° C. and 20 rpm; 

[0057] Tylose© MH60001P4*): modi?ed***) methyl 
hydroxyethyl cellulose With a viscosity of 27,000 to 34,000 
mPas, determined as 1.9% (dry substance) aqueous solution 
With Brook?eld RV at 20° C. and 20 rpm; 

[0058] Natrosol 250GXR: loW viscosity hydroxyethyl cel 
lulose With a viscosity of 250 to 450 mPas, determined 
according to Brook?eld LVF at 25° C. in 2% solution; 

[0059] Melment© F10: melamine formaldehyde super 
plasticiser; 
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[0060] Mel?ux© 1641F: polyether carboxylate superplas 
ticiser according to the invention; 

[0061] Elotex FloW 8200: polyether carboxylate super 
plasticiser according to the invention; 

[0062] 
[0063] 
[0064] 
[0065] 
[0066] 
[0067] 
[0068] 
[0069] Elotex FL2211: Dispersion poWder (organic binder 
based on an ethylene-vinyl acetate copolymer). 

Trisodium citrate: retardant; 

Tartaric acid: retardant; 

Quartz sand: ?ller; 

Omyacarb 10BG: ?ller; 

Quartz poWder K4: ?ller; 

Agitan P800: defoamer; 

Lithium carbonate: strength-increasing additive 

*) cellulose ether according to the invention 

**) unmodi?ed: no additives 

***) modi?ed: mixed With additives. 

[0070] The characteristics of the compositions are deter 
mined With the aid of the folloWing test methods: 

[0071] a) Determination of the extent of spreading of a 
levelling material 

[0072] 100 g of dry mortar are mixed With Water. A metal 
ring (diameter 53 mm) is placed on a horizontal glass plate 
and following a maturing time of 3 minutes the mortar is 
emptied into the ring. 1 minute after removing the ring the 
diameter of the mortar mass Which has ?oWed is measured. 

[0073] b) Determination of the scratch hardness 

[0074] With the mortar one day old, it is scratched With a 
sharp object and the surface hardness evaluated. 

[0075] 
[0076] The mixed mortar is emptied With a speci?c coat 
ing thickness onto a highly absorbent tile. The time up to 
Which the Watery gloss on the surface has disappeared is 
measured. 

[0077] d) Viscosity determination 
[0078] 30 g of hot Water (approx. 80 to 90° C.) are placed 
in a 200 ml beaker and stirred With a propeller stirrer. 2.0 g 
of cellulose ether are sloWly added. Stirring continues for a 
certain time until the cellulose ether has dissolved. 70 g of 
cold Water (approx. 5 to 10° C.) are sloWly added, accom 
panied by stirring. Further stirring takes place and the 
solution cools to 20 or 25° C., so that the Brook?eld 
viscosity can be measured at 20 rpm. It is ensured that no air 
is stirred in throughout the stirring process. 

c) Determination of the Water retention 

[0079] The formulations given in the folloWing table Were 
prepared and tested. 

Formulation Comp. Ex. 1 Comp. Ex. 2 Comp. Ex. 3 Comp. Ex. 4 Ex. 1 Ex. 2 Ex. 3 Ex. 4 Ex. 5 

Cement CEM I 52.5 26.00 26.00 26.00 26.00 26.00 26.00 26.00 26.00 26.00 
Alummous cement 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 
Lime hydrate 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 
Hard moulding plaster No. 1 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 
Quartz sand 0.1413 mm 38.90 39.25 43.44 43.85 39.00 39.00 43.84 43.64 43.85 
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-continued 
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Formulation Comp. Ex. 1 Comp. Ex. 2 Comp. Ex. 3 Comp. Ex. 4 Ex. 1 Ex. 2 Ex. 3 Ex. 4 Ex. 5 

Omyacarb 10BG 5.00 5.00 10.00 10.00 5.00 5.00 10.00 10.00 10.00 
Quartz powder K4 9.80 9.80 9.80 9.80 
Casein 110 mesh 0.40 
Elotex FloW 8200 0.10 0.15 0.15 0.10 0.15 
Trisodium citrate 0.25 
Tartaric acid 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Agitan P800 0.10 0.05 0.05 0.05 0.05 0.05 0.05 
Agitan P843 0.05 0.05 
Elotex FL2211 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 
Natrosol 250GXR 0.05 0.05 
Culminal ®MHEC 25000PFF 0.05 
Culmlnal ®C4045 0.05 
Tylose ®H4000P 0.06 0 06 0 06 
Tylose ®MH60001P4 0.05 0.05 
Lithium carbonate 0.20 0.20 0.20 
Melment ®F10 0.50 
Sodium Lignosulphonate 0.70 

Water requirement 22% 22% 23% 21% 22% 22% 22% 22% 21% 
Spreading of composition 179 183 165 135 171 175 172 177 171 
dia. mm after 2 min 
Water retention on ceramic 4' 2'45" 3' 3'10" 6'30" 6' 5' 5' 6'45" 

tile, time 
Scratch hardness after 1 day, OK OK OK OK OK OK OK OK OK 
230 C./50% rel. hum, but many 
evaluation cracks 

[0080] Comparison example 1 is aknoWn, casein-contain- [0084] In the case of examples 1 to 5 according to the 
ing formulation With standard characteristics. 

[0081] Comparison example 2 contains a synthetic car 
boxylate superplasticiser and a cellulose ether With a stan 
dard viscosity pro?le, such as is conventionally used in 
self-levelling ?oor compensating materials. The results 
reveal a comparable ?oW (extent of spread), but a much 
loWer Water retention compared With the cellulose ether, 
Which is unacceptable. This comparison example shoWs that 
the materials ?oat off, i.e. are too Watery. The Water retention 
is much loWer than in the casein comparison product, so that 
these compositions provide completely inadequate charac 
teristics. 

[0082] Comparison example 3 uses Melment© F10, a 
standard melamine formaldehyde condensate superplasti 
ciser, together With a cellulose ether having a viscosity in the 
range according to the invention. As a result of the loW 
ef?ciency of Melmen© F10 a ?ve times higher quantity has 
to be used than in the case of a carboxylate superplasticiser 
according to the invention. In spite of this the amount of 
spread is loW and the Water retention completely inadequate. 
In addition, on hardening the material suffers from numerous 
cracks. Thus, in comparison example 3 use is made of a 
melamine formaldehyde superplasticiser With a high viscos 
ity cellulose ether, Which roughly corresponds to the teach 
ing of FR 2 714 912. This composition ?oWs very poorly and 
also has a relatively loW level of spread, so that its charac 
teristics pro?le is completely inadequate. 

[0083] Comparison example 4 has a formulation With 
completely inadequate characteristics using sodium ligno 
sulphonate as the superplasticiser and Tylose© MH60001P4 
as the superplasticiser. This roughly corresponds to the 
teaching of EP 188 471 B1. As is apparent from the 
comparison example, the amount of spread is very poor and 
the Water retention With 3'10" is completely inadequate. 

invention comparable parameters are obtained to casein With 
0.1 or 0.15% of superplasticiser according to the invention. 
The amount of spread is loWer, but is still good. The Water 
retention is signi?cantly improved, namely 5 or 6 minutes 
compared With 4 minutes for casein. Similar results are 
obtained With a further commercial product (SKW 
Mel?ux© 1641F, polycarboxylate superplasticiser), but 
higher quantities are required. 

[0085] In examples 1 to 5 according to the invention, the 
best results are obtained With 0.15% superplasticiser accord 
ing to the invention and 0.05% cellulose ether With a 
viscosity of 25,000 mPas (example 1), 4,000 mPas (example 
2) and 27,000 to 34,000 mPas (example 5), giving an 
excellent Water retention of 6.5, 6 and 6.75 minutes respec 
tively. 

1. Additive for hydraulically setting systems based on 
modi?ed polycarboxylates and Water-soluble ethers of high 
polymeric polysaccharides, optionally containing further 
standard additives, characterized by a content of: 

a) a Water-soluble ether of cellulose or a cellulose-like 
compound With a viscosity of at least approximately 
1,000 mPas, particularly at least approximately 2,000 
mPas, measured as a 2% aqueous solution With a 
Brook?eld viscosimeter at 20° C. and 20 rpm, and 

b) a polycarboxylate, Whose main chain is linked via ester, 
ether, imide and/or amide groups With polyethylene 
oxide-containing side chains. 

2. Additive according to claim 1, characterized in that 
there are approximately 0.01 to 2 parts by Weight Water 
soluble ether a) for approximately one part by Weight 
modi?ed polycarboxylate. 

3. Additive according to claim 2, characterized in that 
there are approximately 0.05 to 1.5 parts by Weight, par 
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ticularly approximately 0.1 to 1.0 parts by Weight Water 
soluble ether a) for approximately 1 part by Weight modi?ed 
polycarboxylate. 

4. Additive according to one of the claims 1 to 3, 
characterized in that the Water-soluble ether a) is in the form 
of a cellulose ether and/or a guar ether. 

5. Additive according to one of the claims 1 to 4, 
characterized in that the Water-soluble ether a) is in the form 
of a cellulose ether With a degree of substitution of approxi 
mately 1.2 to 2.9, particularly approximately 1.6 to 2.2. 

6. Additive according to one of the claims 1 to 5, 
characterized in that the Water-soluble ether a) has etheri? 
cation groups in the form of alkoxy groups, particularly in 
the form of alkoxy groups With 1 to 4 carbon atoms. 

7. Additive according to claim 6, characterized in that the 
alkoxy groups are methoxy, ethoxy and/or propoxy groups. 

8. Additive according to at least one of the preceding 
claims, characterized in that the Water-soluble ether a) has a 
viscosity of at least approximately 5,000 mPas, preferably at 
least approximately 10,000 mPas and more particularly at 
least approximately 20,000 mPas. 

9. Additive according to at least one of the preceding 
claims, characterized in that it contains further standard 
additives in the form of agents for controlling the setting rate 
and strength structure, defoamers, organic or inorganic bind 
ers, Water repellents, surfactants, pigments, ?llers, quartz 
poWder and/or calcium carbonate. 

10. Additive according to at least one of the preceding 
claims, characterized in that it contains an organic binder in 
the form of a dispersion poWder. 

11. Additive according to at least one of the preceding 
claims 1 to 9, characterized in that, based on approximately 
1 part by Weight of a mixture of components a) and b), it 
contains at least approximately 0.005 parts by Weight addi 
tives, excluding binders. 

12. Additive according to one of the claims 9 or 10, 
characterized in that there are at least approximately 1 part 
by Weight organic binder, particularly approximately 2 to 50 
parts by Weight thereof, for 1 part by Weight of the mixture 
of components a) and b). 

13. Hydraulically setting mixture With a content of an 
additive according to at least one of the preceding claims 1 
to 12. 
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14. Hydraulically setting mixture With a content of an 
additive according to at least one of the preceding claims 1 
to 12, as Well as a content of organic binder in the form of 
a dispersion poWder. 

15. Hydraulically setting mixture according to claim 13 or 
14, characterized in that the hydraulically setting component 
is based on cement, optionally accompanied by the incor 
poration of lime hydrate and/or gypsum. 

16. Hydraulically setting mixture according to claim 15, 
characterized in that the cement is in the form of Portland 
cement and/ or aluminous cement. 

17. Hydraulically setting mixture according to one of the 
claims 13 to 16, characterized in that there are approxi 
mately 80 to 1,500 and in particular approximately 100 to 
500 parts by Weight of hydraulically setting components for 
approximately 1 part by Weight of additive, based on the 
sum of components a) and b). 

18. Hydraulically setting mixture according to at least one 
of the claims 13 to 17, characterized in that it has a Water 
retention value exceeding that of a casein superplasticiser 
containing, hydraulically setting mixture With the same 
composition by more than approximately 20%, particularly 
more than approximately 50%. 

19. Use of the additive according to at least one of the 
preceding claims 1 to 12 as a constituent of hydraulically 
setting systems, particularly based on cement and/or alumi 
nous cement. 

20. Use according to claim 19, characterized in that the 
hydraulically setting system additionally contains lime 
hydrate and/or gypsum. 

21. Use according to claim 19 or 20 in dry, grouting, 
injection and repair mortars, ?oW control materials, plasters, 
sealing sludges, ?llers, surfacers, ?nished gypsum parts, 
concretes, such as ?ooring plaster, continuously reinforced 
concrete, close texture lightWeight concrete, high strength 
concrete, normal concrete, in situ concrete, exposed con 
crete, prestressed concrete, air-placed concrete, reinforced 
concrete, self-sealing concrete (SCC), transport concrete, 
preferably in self-levelling priming and compensating mate 
rials, particularly self-levelling ?oor compensating materi 
als. 


