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Animal litter and process for preparing the same

The present invention relates to an animal litter comprising a carrier material of calcium sili-

cate, which is coated with sodium-containing bentonite, and to a process for preparing it.

Animal litter and processes for preparing it have long been known in the art. DE 28 32 194
Al, for example, describes a process for preparing calcium silicate granules or powders with a
micropore structure by reacting silicon dioxide with calcium oxide, while homogenising the
components in water and moulding, curing in an autoclave, comminuting and drying. The cal-
cium silicate granules or powder can be used as animal litter. It is likewise known to use an
animal litter comprising calcium silicate carrier material which has been coated with bentonite
in order to improve the swelling and agglomeration properties of the animal litter, see DE

102004008019 A1; DE 19509747 Al.

The term “bentonite” is used to describe clay-containing rock that has formed as a result of
the weathering of volcanic ash. Its properties are determined by the clay mineral montmoril-
lonite, which is an aluminium hydrosilicate belonging to the group of smectites (three-layered
silicates). The swelling process in bentonite is caused by the fact that water penetrates be-
tween the elementary layers and can alter their spacing. Between these layers there is not only
the crystal water, but also exchangeable cations, which compensate for the negative excess

charges of the lattice.

Natural sodium bentonite is known, for exaxhple, in which the smectite group is mainly occu-
pied by sodium ions in the interlayers. This natural sodium bentonite exhibits a high swelling

capacity and a very good agglomeration tendency, but it is rarely found in nature.

Another known material is calcium bentonite, in which the smectite group is almost exclu-
sively occupied with calcium or magnesium ions in the interlayers. This calcium bentonite
exhibits a low swelling capacity and a very poor agglomeration tendency, but is readily
available. Since natural sodium bentonite has better properties, but is less readily available
than calcium bentonite, a means of activating the calcium bentonite has been developed in
order to produce what is known as active bentonite. In this activation process, original cal-
cium bentonite is mixed with sodium carbonate, for example, so that the original cation oc-

cupation of the interlayers is exchanged by means of alkaline activation by sodium ions. The
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active bentonite produced in this way possesses the good properties of natural sodium ben-

tonite and is available in large quantities.

Because of the preferred properties, natural sodium bentonite or active bentonite is used as a
coating for calcium silicate carrier material in the preparation of animal litter. An animal litter
of this kind is prepared by moistening the calcium silicate and mixing it with solid bentonite
in powdered form, so that the bentonite can be deposited on the surface of the carrier material.
It has, however, been found that the moisture needed for the coating process mobilises free
calcium ions from the calcium silicate. Because of the moisture gradient, these calcium ions
are conducted through the bentonite coating and exchange the sodium ions in the interlayers.
The result of this exchange is a deactivated bentonite with a reduced agglomeration tendency,

which is disadvantageous for the purposes of the animal litter.

It is an object of the present invention to provide an animal litter which avoids or at least lim-
its the disadvantages of the state of the art, especially deactivation of the bentonite coating. It

is a further object to provide a process for preparing an animal litter of this kind.

The first object is achieved in that the animal litter comprises a complexing agent for com-
plexing free calcium ions and/or a component forming poorly soluble salts with calcium ions.

The complexing agent or component can also be partially mixed into the calcium silicate.

Components which form poorly soluble salts with calcium ions are widely known in the field
of the art, e.g. sodium sulphate, sodium phosphate and potassium phosphate, the anion thereof
forming a poorly soluble salt with calcium cations . With the term “poorly soluble” is meant a
salt having similar or identical solubility characteristics such as calcium sulphate or calcium

phosphate under typical use conditions in water.

In this context, it is preferable that the calcium silicate is present in the form of granules or

powder.

It is also proposed that the bentonite is natural sodium bentonite or active bentonite.
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It is particularly preferable that the complexing agent or component should be selected from
the group consisting of ethylene diamine tetra-acetic acid, sodium sulphate, sodium

phosphates and potassium phosphates.

It is even more preferred that the complexing agent or component should be selected from the
group consisting of sodium pyrophosphate, monopotassium phosphate and pentasodium

triphosphate, preferably monopotassium phosphate and pentasodium triphosphate.

It is also in accordance with the invention that the complexing agent and/or component is
provided between the carrier material and the bentonite coating as a barrier layer and/or is
mixed into the carrier material. A barrier layer of this kind can be prepared, for example, by a
succession of consecutive process steps, such as by first preparing calcium silicate, then

adding a complexing agent or component solution and finally by adding bentonite.

The second object is achieved by a process for preparing animal litter, comprising the steps

of:

- mixing moistened calcium silicate with sodium-containing bentonite,

- adding a complexing agent to complex calcium ions and/or a component for

forming a poorly soluble salt with calcium ions before and/or during mixing,

- drying the mixture obtained.

The complexing agent and/or component is preferably added in the process (for reasons of
process engineering) in solution, preferably in an amount of from 0.1 to 5.0 % by weight
based on the amount of dry silicate, preferably 0.5 to 1.0 % by weight. Drying is necessary in
the process of the invention, because the whole formulation contains about 30 % moisture,

while the finished product should preferably have 9 to 11 % moisture.
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It has surprisingly been found that the deactivation of the coating of the bentonite can be
avoided or limited to a considerable extent if a complexing agent for complexing free calcium
ions or a component forming poorly soluble salts with calcium ions is provided within the
anmimal litter. The complexing agent or component ensures that free calcium ions are
converted into stable compounds by complexing or precipitation and can no longer reach the
interlayers of the bentonite to exchange the sodium ions. It has proven particularly preferable
here for the complexing agent or component to be provided in the form of a barrier layer
between the calcium silicate carrier material and the bentonite coating. Preferred complexing

agents/components are monopotassium phosphate and pentasodium triphosphate.

Other features and advantages of the animal litter of the invention and of the process of the
invention will become clear from the following detailed description of preferred embodi-
ments, with reference to examples and the enclosed drawing, in which Figure 1 shows photo-
graphs of the development over time of the agglomeration of animal litter produced in accor-

dance with the invention and a comparative example.

Example 1

In this example, the cation exchange capacity of fresh active bentonite (age about 3 days)
compared to old active bentonite (age about 4 months) was measured, which was used as a
coating in an animal litter based on calcium silicate in accordance with the state of the art.
The fresh active bentonite was not in contact with calcium silicate. The measurement of the
cation exchange capacity (CAC) in soils and landfill clays was carried out in accordance with
the Mehlich method according to DIN ISO 13536. The cation contents can be quantified by
means of ICP in accordance with DIN EN ISO 11885.

The results of the cation exchange capacity are shown in Table 1. The figures for the metal

ions are given in millimole (equivalent) per 100 g dry matter (mmol(eq)/100 2).

Table 1
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~_Sample . | . Na’ o KT Ca” ol Mgt
Fresh 67.94 1.76 12.58 11.13
Old 30.46 0.78 30.24 0.14

It is unambiguously clear from the results that, in the aged product a substantial exchange of

sodium for calcium ions has taken place.

In a further study, it was found that free calcium ions can be washed out of manufactured cal-
cium silicate. When, for example, 100 g calcium silicate are eluted in one litre of de-ionised
water, the eluate obtained shows, after an elution time of 24 h, that 0.2 % of the calcium ions
have been eluted from the calcium silicate. If this eluate is mixed with active bentonite (25 g
bentonite to 500 ml eluate), it becomes apparent that the calcium ion content in the eluate

drops sharply as soon as the bentonite has been added.

Example 2

Eluates from calcium silicate were prepared as described in Example 1, then complexing
agents/components were added to these eluates in order to complex or precipitate calcium
ions, with a view to checking which complexing agents/components are particularly suitable.
The complexing agents/components were added in an amount of 1 % by weight based on the
eluted calcium silicate hydrate, and the results regarding the calcium content in the eluates

treated are summed up in the following Table 2.

Table 2
"Complexing agent -~ - = w5 | o oo i Calcium content [1/100 %] -
Calcium silicate hydrate 20.3
Polycarboxylate (aqueous solution) 16.6
Na52P500151 9.45
Sodium pyrophosphate 5.35
Monopotassium phosphate 1.65
Na5P3010 1.37




WO 2008/098644 PCT/EP2008/000141
6

As can be seen from Table 2, monopotassium phosphate and pentasodium triphosphate are
particularly well suited as complexing agents/components for the animal litter according to

the present invention.

Example 3

Bentonite was again added to the eluates prepared in Example 2 (25 g to 500 ml eluate). After
a reaction time of 24 h, the bentonite was filtered off, dried and examined to determine its

interlayer occupation. The ratio of sodium to calcium ions is shown in Table 3.

Table 3

A ks

Original bentonite

Original bentonite + eluate calcium silicate hydrate 1:0.24

Original bentonite + eluate calcium silicate hydrate + pentasodium 1:0.008
triphosphate

Original bentonite + eluate calcium silicate hydrate + monopotassium 1:0.004
phosphate

Example 4

In order to investigate the effects of the ion re-exchange, samples without a complexing agent,
with 1 % pentasodium triphosphate and with 1 % monopotassium phosphate were prepared
and subjected to accelerated aging at 60° C (aging factor 16). After that, 50 ml water was add-
ed to the samples selectively in order to prepare agglomerations. Figure 1 shows, by way of
example, the images of the agglomerations of all three samples in a fresh condition and at the
age of 2.5 months (80 days) and one year. As can be seen, even after a period of 2.5 months,
the untreated bentonite is noticeably softer than the treated material; after one year, the re-

exchange has already progressed so far that agglomeration can no longer occur.
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The features of the invention disclosed in the above description and in the claims can be es-
sential to implementing the invention in its various embodiments both individually and in any

combination.
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Claims

Animal litter comprising a carrier material of calcium silicate, which is coated with
sodium-containing bentonite characterised in that the animal litter comprises a
complexing agent for complexing free calcium ions and/or a component forming

poorly soluble salts with calcium ions.

The animal litter as claimed in claim 1, characterised in that the calcium silicate is

present in the form of granules or powder.

The animal litter as claimed in either of claims 1 or 2, characterised in that the ben-

tonite is natural sodium bentonite or active bentonite.

The animal litter as claimed in any of the preceding claims, characterised in that the
complexing agent or component is selected from the group consisting of ethylene
diamine tetra-acetic acid, sodium sulphate, sodium phosphates and potassium

phosphates.

The animal litter as claimed in claim 4, characterised in that the complexing agent or
component is selected from the group consisting of sodium pyrophosphate,
monopotassium phosphate and pentasodium triphosphate, preferably monopotassium

phosphate and pentasodium triphosphate.

The animal litter as claimed in any of the preceding claims, characterised in that the
complexing agent and/or component is provided between the carrier material and the
bentonite coating as a barrier layer for calcium ions and/or is mixed into the carrier

material.
A process for preparing animal litter, comprising the steps of:

- mixing moistened calcium silicate with sodium-containing bentonite,
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- adding a complexing agent to complex calcium ions and/or a component for

forming a poorly soluble salt with calcium ions before and/or during mixing,

- drying the mixture obtained.

8. The process as claimed in claim 7, characterised in that the complexing agent and/or
component is added in an amount of from 0.1-5.0 % by weight, preferably 0.5-1 % by

weight, based on the amount of calcium silicate.
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no complexing agent pentasodium triphosphate monopotassium phosphate
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