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Abstract

A cementitious material in powder form comprising
cement, also comprises sufficient of a granulated
hydrophcbing additive, which comprises from 5 to 15 parts by
weight of an organopolysiloxane component, from 10 to 40
parts by weight of a water-soluble or water-dispersible
binder and from 50 to 80 parts by weight of a carrier
particle, to give from 0.01 to 5% by weight of the
organosiloxane component based on the weight of the cement.
The cementitious material displays good hydrophebicity, which
may improve upon subseguent wettings of the applied

cementitious material to a substrate.
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The following statement is a full description of this invention, including the
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CEMENTITIOUS MATERIALS

The present invention relates to cementitious materials
which exhibit a hydrophobic character. The invention also
relates to a process for making cementitious materials
hydrophobic.

Tt has long been desirable to ensure that cementitious
materials, e.g. those which have been applied to a substrate,
such as an external wall, are at least to some extent
hydrophckic. A number of solutions have been suggested in
the past including the post-treatment of the applied
cementitious material and the addition of hydrophobing
additives to the cementitious materials prior to their
application to a substrate. In the most common situationg
hydrophebing additives are added immediately prior to or at
the stage itself of applying the cementitious material to a
substrate. It is, however, preferred to provide a
cementitious material which has incorporated therein a
hydrophobing agent or additive prior to application to a
substrate, even more preferably at the stage where the
cementitious material is in a dry, powdery form.

The prior art has disclosed in a number of patent
specifications a method in which such additives can be added
to cementitious material. However, these additives are
usually added at the time that the cementitious material has
been wetted immediately prior to the application of the
cementitious material to a substrate. One possible reason
for this approach lies in the fact that the additive is often
not readily miscible with the cementitious material in a dry
state, or, even where it is miscible, it is not storage
stable when mixed with dry cementitious materizl under normal
storage conditions.

British patent specification 2 043 047 for example
discloses a method of manufacturing steam-cured lightweight
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aerated concrete having hydrophobic properties which
comprises preparing an agueous expandable and solidifiable
slurry to which is added, immediately or shortly prior to
cagting said slurry, a silicone oil in certain quantities.
It is preferred that the silicone oil ig provided as an
aqueous emulsion. A similar approach is used in European
patent specification 053223 in which hydro-thermally hardened
waterproof structural bricks are prepared from hydraulic
binders, water and additives which comprise an
organcpolysiloxane preferably added as an aguecus emulsion
immediately prieor to the shaping and steam curing stages of
the production.

Another development has been disclosed in European
patent specification 228657 in which a water redispersible
powder composition ig disclosed which contains a water-
soluble polymer and at least 30% by weight of an organic
silicone compocund. This water dispersible powder compesition
is manufactured by spray-drying using an emulsion or a
sugpension of the composition. The water dispersible powders
are said to be useful as additives e.g. for plasters,
hydraulic binders such as cement, clay or pigment and in
water diluted form for rendering bulk materials water
repellent. It is stated in the specification that the
silicone containing water redispersible powder can be mixed
in dry form with other powders before being sent to the end
user. One of the applications of these water dispersible
powders is for rendering a material hydrophcbic.

Although the prior art has provided useful ways of
rendering cementitiocus or other materials hydrophobic there
is always a desire for further improvements in this area. We
have now found that if silicone-containing additives are made
in a specific way, i.e. by granulation, an improvement in

hydrophobicity can be imparted to cementitious materials.




According to a first aspect of the invention, there is
provided a cementitious material in powder form comprising
cement and sufficient of a granulated hydrophobing additive,
which comprises from 5 to 15 parts by weight of an
organopolysiloxane component, from 10 to 40 parts by weight
of a water-soluble or water-dispersible binder and from 50 to
80 parts by weight of a carrier particle, to give from 0.01
to 5% by weight of the organosiloxane component based on the
weight of the cement.

The organopolysiloxane component which may be used as
ingredient for the granulated hydrophobing additive may be
chosen from any of the known organopolysiloxane materials,
i.e. materials which are based on a Si-0-8i polymer chain and
which may comprise mono-functional, di-functional, tri-
functional and/or tetra-functional siloxane units, many of
which are commercially available. It is preferred that the
majority of siloxane units are di-functional materials having
the general formula R,8i0,;,,, wherein each R independently
denotes an organic component or a hydroxyl or halogen
substituent. Preferably R will be selected from hydroxyl
groups, alkyl groups, alkenyl groups, aryl groups, alkyl-aryl
groups, aryl-alkyl groups, alkoxy groups or aryloxy groups.
More preferably a substantial part, most preferably at least
80% of the R substituents will be alkyl groups having from 1
to 12 carbon atoms most preferably methyl or ethyl groups.

Although it is preferred that the majority of siloxane
units are di-functional siloxane units other units such as
tri-functional or tetra-functional units may alsc be present
which would cause the polymer chain to exhibit a certain
amount of branching. Although resinous siloxane materials
would also be possible, it is preferred that the tri-
functicnal or tetra-functional siloxane units should not
exceed 10% of the total number of units thereby limiting the
amount of branching that is taking place at the polymer
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level. More preferably no more than about 1% siloxane units
causing branching should be present in the pelymer. 1In
addition to the potential branching units there will also be
present a number of mono-functional siloxane units. These
will be used as end-capping or end-blocking units for the
polymer and have preferably the formula -0,/,8iR, wherein R is
as defined above, but preferably being a C,, alkyl group,
most preferably methyl or ethyl.

The total number of siloxane units is preferably such
that the organopolysiloxane material has a viscosity of from
50 to a maximum cf about 60,000 nmf/s at 25°C. More
preferably the viscosity of the siloxane should not exceed
about 5,000 mm®/s¢ at 25°C. The more preferred
organopolysiloxane materials have the general formula

RR',81-0- [R’,3i0] .- [R"R'S10],- [R",810] ,-R',R (I}
wherein R is as defined above, R' denotes a hydrocarbon group
or substituted hydrocarbon group, e.g. amino or epoxy-
substituted hydrocarbon group, R" is an organopclysiloxane
chain of the formula ©-[R',8i0],-SiR',R, a is an integer, b, ¢
and x are zZero or integers whereby b+c are no more than 5% of
the total of a+b+c+x. Most preferably at least 80% of all R'
groups are alkyl groups having from 1 to 6 carbon atoms, e.g.
methyl, ethyl or isopropyl.

The second essential ingredient of the granulated
hydrophobing additive is a water-soluble or water-dispersible
binder material. Such materials are known in the literature
and have been described in a number of publicationg. They
are preferably materials which at room temperature, i.e. from
20 to 25°C, have a waxy, highly viscous or solid consistency
and have a melting point of from 25 to 150°C. Examples of
sguitable water-gsoluble or water-dispersible binder materials
inciude polyvinyl alcohols, methyl cellulose, carboxy methyl
cellulose, polyoxyethylene waxes and other film forming

polymers. It is preferred that the binder material is
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actually water soluble. Most preferably its water solubility
should be such that it does not interfere with the hydration
process of the cementitiocus material when water is added to

that prior to its application or use.
The third essential ingredient of the granulated

hydrophobing additive is a carrier particle. Carrier
particles may be water-soluble, water-insoluble or water-
dispersible. Suitable examples of carrier particles include
starch, native starch, methyl cellulose, carboxy methyl
cellulose, cement, sand, gilica, fly ash, aluminc silicates,
clay materials, lime, calcium carbonates, polystyrene beads
and polyacrylate beads. It ig preferred that the carrier
particles have a diameter of from 10 to 5000 pm, more
preferably 15 to 1000um, most preferably 20 to 100um.
Although on the one hand it is preferred to use materials
which fulfil a useful role in cementitious compositions per
se, it has been found that water-soluble carrier particles
have particularly interesting effects, even if they are not
per se active materials in cementitious compositions.

It is preferred that the granulated hydrophcbing
additive comprises from 5 to 15%, more preferably 10 to 15%
by weight of the organopolysiloxane component, from 10 to
40%, more preferably 15 to 30% by weight of the binder and
from 50 to 80%, more preferably 55 to 75% by weight of the
carrier. It is alsc preferred that the organopolysiloxane
and binder components together comprise from 20 to 45% by
weight of the total weight of the hydrophebing additive. It
is also preferred that the weight ratio of carrier particles
to the combined weight of binder and organcpolysiloxane
components is the range from 3/2 to 9/1, more preferably 7/3
to 4/1 and that the weight ratio of binder component to
organopolysiloxane component is greater than 1/1 more
preferably having a range of up to 4/1, most preferably from
2/1 to 3/1.
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Although it is preferred that the granulated
hydrophobing additives consist only of the
organopolysiloxane, binder and carrier components, additional
ingredients may be included also., Optional additional
ingredients may include organic hydrophobing agentsg,
vigcosity modifiers, surfactants, pigments, colorants,
preservatives, gelling agents, pH modifiers, buffers,
accelerators, retarders, air entrainers and fillers, e.g.
silica and titanium dioxide. It is however preferred that
the optional ingredients do not comprise more than 5% by
weight of the total weight of the additive.

The amount of granulated hydrophobing additive which is
present in the cementitious materials according to the
invention is such that from 0.01 to 5% by weight of the
organopolysiloxane component is present based on the cement.
More preferably the amount of organocpolysiloxane material
which is present is from 0.01 tc 2% by weight, most
preferably 0.05 to 0.5% by weight based on the amount of
cement present. For the preferred hydrophobing additives,
this means that the additive is present in amcunts from 0.06
to 40% by weight of the amount of cement, or from 0.025 to
16% by weight based on the sand/cement mixture where the
sand/cement weight ratio is 1.5/1,

It is essential that the hydrophobing additive is
granulated, which means that it has been prepared by a
granulation process. In a granulation process the
organcpolysiloxane component and the water-soluble or water-
dispersible binder are deposited in their liquid form onto
carrier particles thus forming a free flowing solid powder.
The granulation method has been described in a number of
patent specifications, including EP 496510 and is further
detailed below.

The granulating process by which the hydrophobing

additives are produced comprises the steps of where necessary
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heating the crganopolysiloxane component and/or the binder to
give a liquid material, either separately or in admixture,
e.9. as a flowable slurry, which is then deposited onto the
carrier particles, e.g. in a fluid bed, thus causing the
organopolysiloxane component and binder in admixture to
solidify, e.g. through cooling or through the evaporation of
a solvent, onto the carrier particles and form a free flowing
powder. Methods of granulating such additives have been
degeribed in a number of publications, e.g. GB 1407997,

EP 0210721 and EP 04%6510. The granulated hydrophobing
additive may then be mixed in with the cementitious powder
material and would form a stable dry composition which may
easily be stored or transported in that form.

The granulation process ensures that the
organopolysiloxane and the binder material are contacted in
their liguid phase and a mixture of the organopolysiloxane
and the binder are deposited onto the carrier. It is
possible to prepare a mixture of the binder and
organopolysiloxane components beforehand, e.g. by mere mixing
of the materials or by causing them to be admixed in the
presence of adjuvants such as stabilising agents or solwvents.
However, for the present invention, the formation or use of
an agueous mixture or emulsion in the formation of the
granulated additive is not included in a granulation process,
as it seems to reduce the efficiency of the hydrophobing in
the final application. Conventional procedures for making
powders are particularly convenient e.g. granulation and
fluid bed coating procedures, both being comprised in the
definition of granulation as used herein. For example the
binder material in liquid form (e.g. achieved through heating
of the material where necessary), and the organopolysiloxane
in liquid form (where needed by admixture with small amounts
of solvent), may be passed into a tower and permitted to form

the hydrophobing additive by depositing the carrier
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particles, e.g. native starch onto a mixture of said
organcpolysiloxane material and said binder material.

In one method the organopolysiloxane material and the
binder material are sprayed simultanecusly onto a fluidised
bed. Upcn spraying small liquid droplets are formed
containing the organopolysiloxane and the binder material.
The droplets are usually heated, ag the binder material is to
be in ligquid form. The droplets then cool down as they make
their way ontc the bed. Thus they solidify, forming a
particulate finely divided hydrophobing additive which is
then deposited onto the carrier particle. The
organcpolysiloxane component and the binder component may be
mixed prior to spraying, or by contacting the sprayed liquid
droplets of both materials, for example by spraying the
materials via separate nozzles. Solidification of the
droplets which then contain both materials in liquid form,
may be encouraged, for example by use of a ccol air counter
stream, thus reducing more quickly the temperature of the
droplets. Alternatively solidification may be encouraged by
the use of air counter current to aid evaporation of any
solvent present. Other ways of encouraging solidification
will be clear to the person skilled in the art. Total
golidification does preferably not take place prior to the
mixture being depcsited onto the carrier particle. The
finely divided granulated hydrophobing additive is then
collected at the bottom of the tower.

In another method the organopolysiloxane material and
binder material are sprayed simultanecusly into a drum mixer
containing the carrier. On spraying small liquid droplets
are formed containing the organopolysiloxane material and the
binder material. The droplets partially cool down on contact
with the carrier particles. After mixing is complete the
partially cooled particles are transferred to a fluidised bed

where cooling is completed with ambient air. The finely
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divided particles of granulated hydrophobing additive are
then collected directly from the fluidised bed. Optionally
the particles may be further screened by sieving to produce
particles of hydrophobing additive substantially free of any
undersized or oversized material. A typical apparatus which
is useful for the method of the invention is the Eirich® pan
granulator, the Schugi® mixer, the Paxeson-Kelly® twin-core
blender, the Lddige® ploughshare mixer or one of the
numerous types of fluidised bed apparatuses, e.g. RAeromatic®
fluidised bed granulator.

In a second aspect of the invention, there is provided a
process of imparting to cementitious material a hydrophobing
character by mixing intc the cementitious material a
hydrophobing additive as described above. Mixing may be done
by mechanical means or any other appropriate method known in
the art.

It was surprising to find that cementitious material
according to the first aspect of the invention exhibit mostly
a greater hydrophobing efficiency than those found in the
prior art materials, even sometimes when the addition level
of the hydrophobing additive is lower than that of the prior
art.

Even more surprising, it was found that in most cases
the hydrophcbic nature of the cementitious material when
applied to a substrate after having been mixed with water
increased upon subsequent wettings of the applied
cementitious material, particularly when the binder material
and the carrier material are both water-soluble materials.
This is particularly advantageous ag the industry prefers to
have a material which is fairly hydrophilic during
application which causes it to be more easily mixed in with
the water before application and to develop a hydrophobic
characteristic with time. This would improve the process

where e.g. coating of additional layers of cementitious
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materials upon a previously applied layer is desirable, for
example in the case of rendering cement.

Cementitious material according to the first aspect of
the invention may also comprise additional ingredients.
These additional ingredients may include sand, filler and
other materials traditionally found in cementitious
materials, e.g. lime, aggregate, accelerators, air
entrainers, retarders and pozzolanic materials.

There now follows a number of examples which illustrate
the invention. All parts and percentages are given by weight

unless otherwise indicated.

Examples 1-11
Preparation of granulated hydrophobing additive

60 parts of an water-soluble or water-dispersible wax A
were melted in a beaker at a temperature of 75°C. With
stirring was added 40 parts of a polydimethyl siloxane B
until the mixture was homogeneous. This mixture was then
poured cver 150 parts of a carrier C and mixed until a free
flowing powder was obtained having a polydimethyl siloxane
content of 12% by weight. Wax A was selected from Emulan®
OFA, which is believed to be a 80/20 mixture of an ethoxylate
wax and a carboxylic acid, at a ratioc 2/3 {(Wax A1),

Lutensol® at80, which is an ethoxylate wax (Wax A2) and a
polyethylene glycol having a molecular weight of about 4000
{(Wax A3). Polydimethylsiloxane B was selected from trimethyl
siloxane end-blocked polydimethyl siloxane having a viscosity
at 25°C of about 350 wm’/s (Siloxane Bl), a trimethylsiloxane
end-blocked polydimethylsiloxane having a viscosity of about
5000 mm’/s at 25°C (Siloxane B2), a branched polydimethyl
giloxane having a viscosity at 25°C of about 20,000 mm'/s
(Siloxane B3) and a silancl end-blocked polydimethylsiloxane
having a viscosity of about 100 mm’/s at 25°C (Siloxane B4).
Carrier C was selected from a zeolite sold as Wessalith® P
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(Carrier Cl), native maize starch (Carrier C2), calcium
carbonate (Carrier C3), sand (Carrier C4), Portland cement
(Carrier C5) and calcium carbonate (Carrier C6). Details are

given in Table 1 below:

TABLE 1

Example additive Wax Siloxane Carrier
1 Al B1 CL
2 Al B3 c2
3 Al B3 c2
4 Al Bl c3
5 Al Bl C4
6 Al Bl C5
7 Al B4 Cé
8 A2 Bl Co6
9 A3 Bl Cé
10 Al B2 C6
11 Al B4 Cé

Preparation of the cementitious materials

A mixture of sand and cement in a weight ratio of 1.5/1 was
mixed with water and sufficient of the powder additive
obtained to give a polydimethyl siloxane level as indicated
in Table 2 (ranging from 0.1 to 2% by weight based on the
weight of the cement). The ratio of water over cement was
0.68:1 by weight. This mixture was then moulded to a number
of test pieces measuring 100x100x25mm. When the test pieces
were removed from the mould after 24 hours in the mould, they
were allowed to set for a further period from 7 to 31 days at
room temperature under atmospheric conditions, after which

they were tested as indicated below.

Comparative Examples 1-4

Blocks of cementitious materials were prepared as described
above, with changes as follows:
1. for Comparative Example 1 (Ct), no hydrophobing additive
was incorporated in the block.
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2. for Comparative Example 2 (C2), only the calcium hydroxide
carrier of hydrophobing additive of Example 10 was included
at the same level as for the blocks made with Example 10
additive.

3. for Comparative Example 3 (C3), an aqueous emulsion of 35%
of a trimethylsiloxane end-blocked polydimethylsiloxane
having a viscosity at 25°C of 350 mm’/s was added to the
sand/cement mixture to give from 0.1 to 0.3% by weight of
siloxane based on the weight of cement, by merely mixing the
emulsion in with the mixture of sand and cement.

4. for Comparative Example 4 {(C4), a hydrophobing additive
was used according to Example 2 above, except that instead of
the water soluble wax, stearyl alcohol was used, which is

water insoluble,

Testing of the Example materials

For all examples and comparative examples, the amount cf
polydimethylsiloxane is given in Table 2 below as a percent
by weight based on the weight of the cement for each test
block produced.




TABLE 2
TEST BLOCK EXAMPLE ADDITIVE % SILOXANE
1 T 0.5
z 2 0.1
3 2 0.25
2 2 0.5
5 2 1
3 z 2
7 3 0.5
8 3 0.5
3 5 775
10 3 0.5
. 11 7 0.5
12 8 0.5
13 ) 0.5
Lo 12 10 0.5
5 11 0.125
", s 16 11 0.25
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Some of the test blocks were immersed in water after an
initial period of setting under ambient conditions (given in
5 Table 3 ag time A). The immersion period is given as time B,
and varied from 15 minutes to 24 hours. The amount of water
absorbed was measured by weighing the test block after the
immersion period and subtracting the weight before the

immersion period. Details are given in Table 3 below.
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TABLE 3
Test Block Time A Time B Water absorbed

1 10 days 2 hours 9 g
1 17 days 2 hoursg 10 g
1 31 days 2 hours 10 g
7 7 days 24 hours 9.5 g
8 7 days 2 hours 6 g
9 7 days 2 hours 8 g
10 7 days 2 hours 9 g
11 7 days 2 hours 3 g
12 7 days 2 hours 34

17 7 days 24 hours 7.6

21 10 days 2 hours 40

21 7 days 24 hours 33.4
22 7 days 24 hours 38.2
25 7 days 24 hours 43.8
26 7 days 15 minutes 43

26 14 days 15 minutes 45.5
26 28 days 15 minutes 48.5
26 7 days 2 hours 57.5
26 14 days 2 hours 62

26 28 days 2 hours 63.5

Some of the test blocks were also subjected to repeated

wetting, where the first wetting took place after time A, the

repeat wetting tock place 7 days after the first wetting,

having allowed the block to dry at ambient temperature.

These repeat wettings are given as R1, R2 and R3 for first,

second and third repeat respectively.
in water for different times (time B) as given in Table 4

below.

Blocks were ilmmersed
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TABLE 4
Test Block Time A Time B Repeat Water
absorbed
2 7 days 15 minutes 18.1 g
2 7 days 15 minutes R1 4.2 g
2 7 days 15 minutes R2 6.1 g
2 7 days 15 minutes R3 4.5 g
2 7 days 2 hours 31.4 g
2 7 days 2 hours R1 14 g
2 7 days 2 hours R2 17.3 g
2 7 days 2 hours R3 12.8 g
3 7 days 15 minutes 12.3 g
3 7 days 15 minutes RL 1.749g
3 7 days 15 minutes R2 2.2 ¢
3 7 days 15 minutes R3 2.1 g
3 7 days 2 hours 23.5 g
3 7 days 2 hours R1L 5.1 g
3 7 days 2 hours R2 8.1 g
3 7 days 2 hours R3 5.3 g
4 7 days 15 minutes 9.3 g
4 7 days 15 minutes R1 3 g
4 7 days 15 minutes R2 2 g
4 7 days 15 minutes R3 2.4 g
4 7 days 2 hours 15.8 g
4 7 days 2 hours R1 8.8 g
4 7 days 2 hours R2 3.5g
4 7 days 2 hours R3 3.749g
4 14 days 15 minutes 5¢g
4 14 days 15 minutes R1 2.4 g
4 14 days 15 minutes R2 2.4 g
4 14 days 2 hours 12.4 g
4 14 days 2 hours R1 2.9 g
4 14 days 2 hours R2 3.4 ¢g
4 28 days 15 minutes 4.8 g
4 28 days 2 hours 9.6 g
5 7 days 15 minutes 12 g
5 7 days 15 minutes R1 3.1 g
5 7 days 15 minutes R2 2.6 g
5 7 days 15 minutes R3 1.4 g
6 7 days 15 minutes 2.2 g
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3 7 days 15 minutes R1 2.3 g
6 7 days 15 minutes R2 2.4 g
3 7 days 15 minutes R3 1.6 g
7 7 days 2 hours 20.3 g
7 7 days 2 hours R1 1.1 g
7 7 days 2 hours R2 5.2 g
7 7 days 2 hours R3 2.1 ¢
7 14 days 2 hours 17.3 g
7 14 days 2 hours Rl 9.8 g
7 14 days 2 hours R2 3.1 g
7 21 days 2 hours 2.3 g
7 21 days 2 hours RL 2.9 g
7 28 days 2 hours 13.5 g
12 7 days 2 hours 34.6 g
12 7 days 2 hours R1 22.5 g
12 1 days 2 hours R2 14.5 g
12 7 days 2 hours R3 11.1 g
12 14 days 2 hours 29.3 g
12 14 days 2 hours R1 15.1 g
12 14 days 2 hours R2 12.9 g
12 21 days 2 hours 31.8 g
12 21 days 2 hours R1 17.7 g
12 28 days 2 hours 32.1 g
15 7 days 2 hours 3.4 g
15 7 days 2 hours R1 749

15 7 days 2 hours R2 8.6 g
15 7 days 2 hours R3 10.8 g
15 14 days 2 hours 9.6 g
15 14 days 2 hours R1 3.6 g
15 21 days 2 hours 12.8 g
15 21 days 2 hours R1 12.1 g
17 7 days 2 hours 10.8 g
17 7 days 2 hours R1 3.4 g
17 7 days 2 hours R2 2.7 g
17 7 days 2 hours R3 3.1 g
17 14 days 2 hours 8.4 g
17 14 days 2 hours R1 4.1 g
17 14 days 2 hours R2 3.7 g
17 21 days 2 hours 4.7 g
17 21 days 2 hours R1 3.5 g
17 28 days 2 hours 8.5 g
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20 7 days 2 hours 11.6 g
20 7 days 2 hours R1 3 g
20 7 days 2 hours R2 2.9 g
20 7 days 2 hours R3 2.8 g
20 14 days 2 hours 5.6 g
20 14 days 2 hours R1 3.6 g
20 ) 14 days 2 hours R2 2.8 g
20 21 days 2 hours 7.6 g
20 21 days 2 hours R1 5.1 g
20 28 days 2 hours 12.9 g
24 7 days 2 hours 11.6 g
24 7 days 2 hours R1 1%5.7g
24 7 days 2 hours R2 17.4 g
24 7 days 2 hours R3 17.5 g
UG 24 14 days 2 hours 9.4 g
et 24 14 days 2 hours R1 9.5 g
R 24 14 days 2 hours R2 0.2 g
f-:: 24 21 days 2 hours l4.2 g
ot 24 21 days 2 hours R1 12.4 g
- 24 28 days 2 hours 12 g

it is clear from the test results that by allowing the
cement to set for a longer period of time before initial

testing, the hydrophobicity has further developed as less

5 water is being absorbed. Even more remarkably is that upon
vree re-wetting the amount of water which is absorbed is reduced
e, in subsequent re-wettings until a more or less constant level

has been reached.
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THE CLAIMS DEFINING THEI NVENTION ARE AS FOLLOWS:
Shadbthsy

1. A cementitious material in powder form comprising cement
and sufficient of a granulated hydrophobing additive, which
comprises from 5 to 15 parts by weight of an
organopolysiloxane component, from 10 to 40 parts by weight
of a water-scoluble or water-dispersible binder and from 50 to
80 parts by weight of a carrier particle, to give from 0.01
to 5% by weight of the organosiloxane component based on the
weight of the cement.

S 2. A cementitious material according to Claim 1, wherein
L the organopolysiloxane component comprises a majority of di-
Ll functional siloxane units having the general formula R,Si0,,,,

wherein each R independently denotes an organic component or
a2 hydroxyl or halogen substituent and wherein tri-functional
or tetra-functional siloxane units are present in an amount
which does not exceed 10% of the total number of siloxane

units.

3. A cementitious waterial according to Claim 1 or 2,
wherein the organopolysiloxane component has a viscosity of
from 50 to 60,000 mm’/s at 25°C.
' A cementitious material according to anyone of the
preceding claime wherein the organopclysiloxane component has
the general formula

RR',S1-0-[R',51i0],- [R"R'8i0],- [R",810] .-R',R
wherein R is as defined above, R' denotes a hydrocarbon group
or substituted hydrocarbon group, R" is an organopclysiloxane
chain of the formula -0-[R',8i0],-SiR';R, a is an integer, b,
¢ and X are zero or integers whereby the value of bic is no

more than 5% of the total value of atb+c+x.
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5. A cementitious material according to anyone of the
preceding claims wherein the water-soluble or water-
dispersible binder material has at 20 to 25°C, a waxy, highly
vigcous or solid consistency and has a melting point of from
25 to 150°C.

6. A cementitious material according to anyone of the
preceding claims wherein the binder material is water-

soluble.

7. A cementitious material according to anyone of the
preceding claims wherein the carrier particle is selected
from starch, native starch, methyl cellulose, carboxy methyl
cellulose, cement, sand, silica, fly ash, alumino silicates,
clay materials, lime, calcium carbonates, polystyrene beads

and polyacrylate beads, having a diameter of from 10 to 5000
pm.

8. A cementitious material according to anyone of the
preceding claims wherein the granulated hydrophobing additive
comprises from 10 to 15% by weight of the organopolysiloxane
component, from 15 to 30% by weight of the binder and from 55
to 75% by weight of the carrier.

9. A cementiticus material according to anyone of the
preceding claimsg wherein the organopolysiloxane and binder
components together comprise from 20 to 45% by welght of the
total weight of the hydrophobing additive, wherein the weight
ratio of carrier particles to the combined weight of binder
and organopolysiloxane componenta ig the range from 3/2 to
9/1 and wherein the weight ratio of binder component to

organcpolysiloxane component is greater than 1/1.
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10. A cementitious material according to anyone of the
preceding claims wherein the hydrophobing additive has been
prepared by ensuring that the organopolysiloxane component
and the water-soluble or water-dispersible binder are
deposited in their liquid foxm onto carrier particles and

thus form a free flowing sclid powder additive.

11. A process of imparting to cementitious material,
comprising cement, a hydrophobing character which process is
comprises mixing into the cementitious material a
hydrophobing additive, which comprises from 5 to 15 parts by
weight of an organopolysiloxane component, from 10 to 40
parts by weight of a water-soluble or water-dispersible
binder and from 50 to 80 parts by weight of a carrier
particle, to give from 0.01 to 5% by weight of the

organcsiloxane component based on the weight of the cement.

DATED this 4th day of June 1997.

DOW CORNING LIMITED

WATERMARK PATENT & TRADEMARK ATTORNEYS
290 BURWOOD ROAD
HAWTHORN. VIC. 3122,
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