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Use of an additive for a building material and

method for producing a building material

The invention relates to the use of an additive for a hy-
draulic binder with building materials as well as to a method
for producing a building material using the inventive additive,
to pellets comprising the additive as well as to a method for
producing said pellets.

Milk and milk ingredients have been used in building trade
for a long time. From WO 92/12102 a method is known for obtain-
ing uniformly coloured lime-cement plasters on brickwork,
wherein milk, milk powder or casein powder is added to a hy-
draulically setting plaster when being mixed with the mixing wa-
ter. In particular, the addition of skimmed milk and/or finely
distributed casein powder in a quantitative proportion of from 5
to 100g per litre mixing water leads to a uniform colouration of
the plaster. It has turned out that with an amount of less than
5g the desired effect is no longer achieved in a satisfying way,
whereas more than 100g of the additive per litre mixing water
negatively influence curing of the mortar as well as strength of
the finished plaster.

Furthermore, the use of ethylene-oxide/propylene-oxide block
co-polymers in hydraulically setting masses as well as the thus
obtained masses are known from DE 39 20 662 Al. Thus, dust de-
velopment during the use of dry hydraulic binders shall be re-
duced. The hydraulically setting masses include 0 to 6 parts by
weight of casein. '

A binder is shown in CH 193 289, which is provided particu-
larly for fastening wall and floor plates. The adhesion of the
binder is improved in that it includes approximately 1.5 per
cent per weight of casein, preferably in powder form. For produ-
cing said binder, the ingredients casein, a hydraulic binder,
such as Portland cement, and casein glue are admixed in powder
form, then, water is added.

GB 951 430 A describes a cement mixture which consists by 4
to 10 per cent per weight of a proteinaceous bonding agent,
preferably of casein.

The addition of a protein hydrolyzate for hydraulic binders,
mortar and concrete and their use in building trade are known

from AT-E 40 670 B. Milk proteins can be used as starting mater-



WO 2008/141345 PCT/AT2008/000151

ial for these additives.

The object of the present invention is to increase strength
of a building material by providing the hydraulic binders neces-
sary for producing the building material with an additive. For
example, concretes, such as gas and porous concrete, all hy-
draulically curing building blocks, such as solid blocks, hollow
blocks etc., mortar and plaster as well as building materials of
hydraulically binding light aggregates shall be mentioned as
building materials.

Accbrding to the invention this is achieved by using an ad-
ditive for a hydraulic binder, wherein the additive comprises
60% of lactose at the most and 40% of milk protein at the most,
and the milk protein includes 70 to 90% of casein and 10 to 30%
of whey protein as well as, optionally, 1.5% of.fat at the most,
wherein the mass ratio of additive to hydraulic binder 1is
between 1:130 and 1:62500. The following materials can be used
as hydraulic binder: hydraulic as well as natural hydraulic
lime, all types of cement, such as Portland cement, blast fur-
nace slag cement, Roman cement and pozzolanic cement, as well as
mixtures thereof.

The ingredients lactose and milk protein are present in
skimmed milk powder in the mass ratio required, moreover, a low
fat portion is necessary, as the result is not satisfying with a
higher portion thereof. Furthermore, whey protein is an indis-
pensable component of the additive, as tests have shown that the
addition of casein alone did not lead to any satisfying results.
Thus, the use of skimmed milk powder as additive is also advant-
ageous with respect to availability and costs.

It is particularly suitable when the additive is present as
pellet, bead, pad or the like, since, thus, not only a conveni-
ent handling regarding storage and transport'is achieved, but
also dosing is substantially facilitated, since, compared to hy-
draulic binder and aggregate, the additive is admixed in relat-
ively low quantities.

When producing a building material which comprises the ad-
ditive, a hydraulic binder, an aggregate as well as water a pre-
ferred mass ratio of additive to hydraulic binder is between
1:500 and 1:5000, as the best test results have been yielded in
these ranges with respect to strength of the building material.

With a mass ratio of hydraulic binder to aggregate between
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1:3.5 and 1:4.5, there is a favourable mass ratio of additive to
hydraulic binder between 1:130 and 1:40000, wherein sand,
gravel, ballast, grit and the like are used as aggregate. For a
mass ratio of hydraulic binder to aggregate between 1:2.5 and
1:3.5, there is a preferred mass ratio of additive to hydraulic
binder between 1:200 and 1:62500, since a higher strength has
been achieved with these values in experiments as compared to a
building material without an additive.

Furthermore, a method for producing a building material is
shown, containing a hydraulic binder with an additive which com-
prises 60% of lactose at the most and 40% of milk protein at the
most, wherein the milk protein includes 70 to 90% of casein and
10 to 30% of whey protein as well as, optionally, 1.5% of fat at
the most, wherein the mass ratio additive to hydraulic binder is
between 1:130 and 1:62500 and the mass ratio water to hydraulic
binder is between 1:0.45 to 1:0.65.

For producing such a building material it is favourable to
choose the mass ratio additive to hydraulic binder between 1:500
and 1:5000, wherein the mass ratio water to hydraulic binder
shall be between 1:0.45 and 1:0.65, as the best test results
have been yielded in this range.

For producing a building material, it is, with respect to
storage and transport as well as to an easier dosage, particu-
larly convenient to provide the additive in the form of pellets,
beads, pads or the like. For this purpose, pellets are suitable
which comprise 5 to 15% of the additive as well as 85 to 95% of
sand, wherein the sand preferably comprises at least 50% of
silica sand and has a granulation below O.5mm.

In order to produce such pellets, 5 to 15% of the additive
are dry mixed with 85 to 95% of sand, then tempered with water
and mixed and finally pressed into pellet form and dried.

The present invention will now be explained in more detail
by way of examples a) to n), without being restricted thereto.
The table shows the prism strength of a building material in
N/mm? after 3, 7, 28 days and in examples g) to h) also after 56
days, wherein 1440g of cement as hydraulic binder, 5760g of sand
as aggregate, 792g of water as well as the respective amount of
skimmed milk powder as additive indicated in the table were used
in examples a) to 1) for producing the building material.

In examples a) to c¢) the building material was produced by
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dissolving the additive in water by means of a stirring device
and ultrasound.

For comparison, examples m) and n) are indicated in each
case, the values of which were obtained without admixing an ad-
ditive to the building material. In example m) 1440g of cement,
5760g of sand and 792g of water were used, in example n) 1800g
of cement, 5400g of sand and 990g of water.

Example |Additive in |[prism strength in N/mm?
per cent after 3 days |after 7 days |after 28 days
per weight

a) 0.005 54.74 65.94 76.87

b) 0.008 50.30 64.36 75.35

c) 0.01 54.68 63.12 75.10

m) 0 48.13 58.02 67.80

n) 0 51.09 60.15 68.90

No stirring device was used in examples d) to f).

Example |Additive in |prism strength in N/mm?2
per cent after 3 days |after 7 days jafter 28 days
per weight

d) 0.005 54.7 59.67 75.92

e) 0.008 54.99 69.83 78.74

f) 0.016 45.93 66.41 73.27

m) 0 48.13 58.02 67.80

n) 0 51.09 60.15 68.90

The inventive pellets were dissolved in an ultrasonic bath and
by the aid of a stirring device, leading to the results of ex-
amples g) to 1i).
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Example |Additive in |prism strength in N/mm?
per cent after 3 after 7 after 28 after 56
per weight days days days days
g) 0.00155 59.37 70.46 81.56 79.85
h) 0.00194 158.12 69.68 81.24 82.03
i) 0.0023 51.09 67.18 75.17
m) 0 48.13 58.02 67.80
n) 0 51.09 60.15 68.90

In examples j) to 1) the pellets were dissolved without a stir-
ring device.

Example |Additive in |prism strength in N/mm?
per cent after 3 days after 7 days |after 28 days
per weight

j) 0.00155 52.5 67.10 78.20

k) 0.00194 53.75 64.38 72.81

1) 0.0023 55.88 67.82 74.37

m) 0 48.13 ~|58.02 67.80

n) 0 51.09 60.15 68.90
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Claims:

1. Use of an additive which comprises 60% of lactose at the
most and 40% of milk protein at the most, and the milk protein
includes 70 to 90% of casein and 10 to 30% of whey protein as
well as, optionally, 1.5% of fat at the most, for a hydraulic
binder to obtain a higher strength of the building materials
produced'using the hydraulic binder, wherein the mass ratio ad-
ditive to hydraulic binder is between 1:130 and 1:62500.

2. Use according to claim 1, characterised in that the additive

is present in the form of skimmed milk powder.

3. Use according to claim 1 or 2, characterised in that the ad-

ditive is present as pellet.

4. Method for producing a building material using the additive
according to any one of claims 1 to 3, characterised in that the
additive, a hydraulic binder as well as an aggregate are
tempered with water, wherein the mass ratio additive to hydraul-
ic binder is between 1:500 and 1:5000.

5. Method for producing a building material using the additive
according to any one of claims 1 to 3, characterised in that the
additive, a hydraulic binder as well as an aggregate are
tempered with water, wherein the mass ratio additive to hydraul-
ic binder is between 1:130 and 1:40000, wherein the mass ratio

hydraulic binder to aggregate is between 1:3.5 and 1:4.5.

6. Method for producing a building material using the additive
according to any one of claims 1 to 3, characterised in that the
additive, a hydraulic binder as well as an aggregate are
tempered with water, wherein the mass ratio additive to hydraul-
ic binder is between 1:200 and 1:62500 and the mass ratio hy-
draulic binder to aggregate is between 1:2.5 and 1:3.5.

7. Method for producing a building material containing a hy-
draulic binder using an additive according to any one of claims
1 to 3, wherein the additive comprises 60% of lactose at the

most and 40% of milk protein at the most, wherein the milk pro-
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tein contains 70 to 90% of casein and 10 to 30% of whey protein,
as well as, optionally, 1.5% of fat at the most, characterised
in that the additive, a hydraulic binder as well as an aggregate
are tempered with water, wherein the mass ratio additive to hy-
draulic binder is between 1:130 and 1:62500 and the mass ratio
water to hydraulic binder is between 1:0.45 and 1:0.65.

8. Method for producing a building material according to claim
7, characterised in that the additive, a hydraulic binder as
well as an aggregate are tempered with water, wherein the mass
ratio additive to hydraulic binder is between 1:500 and 1:5000
and the mass ratio water to hydraulic binder is between 1:0.45
and 1:0.65.

9. Pellet comprising an additive to be used according to any
one of claims 1 to 3, characterised in that the pellet comprises
5 to 15% of the additive as well as 85 to 95% of sand, wherein
the sand comprises at least 50% of silica sand and has a granu-

lation below O.5mm.

10. Method for producing a pellet according to claim 9, charac-
terised in that 5 to 15% of the additive are dry mixed with 85
to 95% of sand, then tempered with water and mixed and finally

pressed into pellet form and dried.
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