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ABSORBENT CLUMPING ANIMAL LITTER COMPOSITIONS

BACKGROUND OF THE INVENTION
[0001] Many efforts have been made to develop an effective and
inexpensive litter for animals, especially household pets, particularly cats. One
typc of animal litter 18 clumping animal littcr, which “capturcs™ the urinc 1n a
“pall” or “clump” of litter which can be scooped from the nonclumped (e.g.,
nonwetted) litter for easy removal. Although clumping litters have helped to
climinate the animal waste before 1t generates obnoxious odors, they still possess
one or more undesirable properties or characteristics, including, for example,

high bulk density, poor clumping ability, poor odor control, and dustiness.

DETAILED DESCRIPTION OF THE INVENTION

[0002] Reterence will now be made in detail to certain embodiments of
the disclosed subject matter. While the disclosed subject matter will be
described 1n conjunction with the enumerated claims, 1t will be understood that
the exemplified subject matter 1s not intended to limit the claims to the disclosed
subject matter.

[0003] Values expressed 1n a range format should be mterpreted in a
tlexible manner to include not only the numerical values explicitly recited as the
limits of the range, but also to include all the individual numerical values or sub-
ranges encompassed within that range as 1f each numerical value and sub-range
1s explicitly recited. For example, a range of “about 0.1% to about 5% or
“about 0.1% to 5% should be interpreted to include not just about 0.1% to about
5%, but also thc individual valucs (¢.g., 1%, 2%, 3%, and 4%) and thc sub-
ranges (e.g., 0.1% t0 0.5%, 1.1% to 2.2%, 3.3% to 4.4%) withm the indicated
range. The statement “about X to Y has the same meaning as “about X to about
Y,” unless indicated otherwise. Likewise, the statement “about X, Y, or about
7’ has the same meaning as “about X, about Y, or about Z,” unless indicated
otherwise.

[0004] In this document, the terms “a,” “an.” or “the” are used to include
on¢ or more than one unless the context clearly dictates otherwise. The term

44

or’’ 1s used to refer to a nonexclusive “or’” unless otherwise indicated. In
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addition, it is to be understood that the phraseology or terminology employed herein,
and not otherwise defined, is for the purpose of description only and not of limitation.
Any usc of section headings is intended to aid reading of the document and 1s not to be
interpreted as limiting; information that is relevant to a section heading may occur
within or outside of that particular section.

[0005] In the methods of manufacturing described herein, the steps can be
carricd out in any order without departing from the principles of the mvention, except
when a temporal or operational sequence is explicitly recited. Furthermore, specitied
steps can be carried out concurrently unless explicit claim language recites that they be
carricd out scparately. For example, a claimed step of doing X and a claimed step of
doing Y c¢an be conducted simultaneously within a single operation, and the resulting
process will fall within the literal scope of the claimed process.

[0006] The term “about” as used herein can allow for a degree of variability n
a value or range, for example, within 10%, within 5%, or within 1% of a stated value or
of a stated lhmit of a range.

[0007] The term “substantially” as used herein refers to a majority of, or
mostly, as in at lcast about 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99%,
99.5%. 99.9%, 99.99%, or at least about 99.999% or more.

[0008] [n various embodiments, the present invention provides an absorbent
clumping animal litter composition. The litter composition includes an absorbent
component. The litter composition also includes a pumice component.

[0008a] In accordance with one aspect of the present invention, there 1s
provided An absorbent clumping animal litter composition comprising: about 60 wt%e to
about 80 wt% of a bentonite component; about 20 wt% to about 35 wt% of a pumice
component; and about 0.01 wt% to about 8 wi% of an amorphous silica component;
wherein the animal litter composition has a compacted bulky density of about 35 b/t
(561 g/litre) to about 70 Ib/ft’ (1121 g/litre).

[0009] In various embodiments, the present invention provides an absorbent

clumping animal litter composition. The animal litter composition



CA 02919636 2016-01-27

WO 2015/047279 PCT/US2013/061971
SLW 1830.587WO1, 2013-1P-078233

includes an absorbent component and a pumice component. The animal litter
composition also includes an amorphous silica component.

[0010] In various embodiments, the present invention provides an
absorbent clumping animal litter composition including an absorbent
component. The animal litter composition also includes at least two components
having a lowcr density than the absorbent componcent, such that the composition
has a bulk density of equal to or less than about 50 1b/ft .

[0011] In various embodiments, the present invention provides an
absorbent clumping animal litter composition. About 60 wt% to about 80 wt%
of the animal litter composition 1s a bentonite component. The bentonite
component mcludes about 80 wt% to about 100 wt% montmorillonite. About 20
wt% to about 35 wt% of the animal litter composition 1s a pumice component.
The pumice component includes about 55 wt% to about 90 wt% S10,. About
0.01 wt% to about 8 wt% of the animal litter composition is an amorphous silica
component. The amorphous silica component includes about 70 wt% to about
100 wt% silica. The animal litter composition has a compacted bulk density of
about 35 1b/ft” to about 70 1b/ft .

[0012] In various embodiments, the present invention provides a system.
The system 1ncludes an absorbent clumping animal litter composition. The
animal litter composition includes an absorbent component and a pumice
component. The system also includes a container for animal urination and
defecation that includes the animal litter composition therein.

[0013] In various embodiments, the present invention provides a method
of preparing an absorbent clumping animal litter composition. The method
includes forming an absorbent clumping animal litter composition that includcs
an absorbent component and a pumice component.

[0014] In various embodiments, the present invention provides a method
of using an absorbent clumping animal litter composition. The method includes
placing an absorbent clumping animal litter composition 1n a container. The
container 18 for animal urination and defecation (e.g., a litter box). The
absorbent clumping animal litter composition includes an absorbent component
and a pumice component. The method includes allowing an animal to at least

one of urmate and defecate in the container, such that at least one of urine and
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teces from the animal contacts the clumping animal litter composition. The
method mcludes allowing time to pass such that the clumping animal litter
composition forms clumps at least in locations where the urine contacted the
animal litter composition. The method includes at least partially removing the
feces and clumps from the container to remove at least part of the feces and
urinc from thc containcrs.

[0015] Various embodiments of the present invention provide certain
advantages over other animal litter compositions and methods of using the same,
at least some of which are unexpected. For example, in some embodiments, the
animal litter composition can have a lower density as compared to other animal
litter compositions. In some embodiments, the lower density can provide cost
reductions for manufacture and sale of the animal litter composition, such as via
less handling of the litter composition during manufacture, and casier
transportation of the litter composition to a point of sale. In some embodiments,
the lower density can provide a high level of convenience for the customer or
user of the product, such as via easier transport and use of the product.

[0016] In some embodiments, despite having a lower density than other
amimal litter compositions, the litter composition can have a similar or greater
clumping ability, such as an ability to quickly form strong clumps when urine
contacts the litter composition. In some embodiments, despite having a lower
density than other animal litter compositions, the litter composition can provide
a similar or greater amount of dust control, such as an ability to produce only
low levels of dust when pouring the litter composition into a litter container,
when used by an animal for urination or defecation, or when clumps or feces are
scoopcd from the litter container. In some cmbodiments, despite having a lowcer
density than other animal litter compositions, the litter composition can provide
a similar or lower amount of trackability, such as the amount of litter
composition that is tracked out of a litter container containing the litter
composition after the animal has finished urinating or defecating in the litter
contamer. In some embodiments, despite having a lower density than other litter
compositions, the litter composition can provide similar or greater odor control,
such as the degree to which odor 1s controlled after an animal has urinated or

defecated in the litter composition, or the degree to which odor 1s controlled after
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urine or feces has sat 1in the container for an extended time period without being
removed. In some embodiments, despite having a lower density than other litter
compositions and having silica such as amorphous silica present, the litter
composition can provide similar or less segregation 1ssues, such as less material
settling out and de-homogenizing during transport or use of the animal litter
composition.

[0017] Unlike animal litter compositions that use zero or one lower
density component (¢.g., lower density than the absorbent material base), some
embodiments of the present invention provide an animal litter composition
having multiple lower density components, such as pumice and silica 1n addition
to the denser absorbent component. In various embodiments, the combination of
pumice and silica such as amorphous silica can give superior density reduction
with superior clumping strength without having segregation 1ssues, as compared
to other animal litters, such as animal litter containing pumice but no amorphous
silica, or containing amorphous silica but no pumice. Unlike other animal litter
compositions having lower density components, some embodiments of the
present invention provide similar or fewer segregation 1ssues, such as less
material settling out and de-homogenizing during transport or use of the animal
litter composition. Unlike other pumice-containing animal litters, some
embodiments of the present invention provide little to no compromise n
clumping strength over bentonite alone; some embodiments provide superior

clumping strength over bentonite alone.

Animal litter composition.

[0018] In various cmbodiments, the present imnvention provides an
absorbent clumping animal litter composition. When contacted by animal urine,
the composition forms one or more clumps, allowing the urine to be
conveniently removed from the composition by sifting the clump and any feces
away from the unclumped (e.g., nonwetted) litter, leaving behind substantially
unused and fresh litter for further use. The composition includes an absorbent
component and a pumice component. In some embodiments, the composition

also includes a silica component, such as an amorphous silica component. In
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other embodiments, the composition 18 substantially free of a silica component,
or substantially free of an amorphous silica component.

[0019] In various embodiments, the animal litter composition can have a
low compacted bulk density (e.g., the density of the litter following agitation to
the point where no further volume changes are observed to occur). The
compacted bulk density of the animal litter can be, for cxample, 35 Ib/ft° to
about 70 1b/ft" , about 40 1b/ ft* to about 55 Ib/ft" , or about 35 b/ ft° or less, or
about 36 Ib/ft", 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53,
54, 55, 56, 57, 58, 59, 60, 62, 64, 66, 68, or about 70 1b/ft’ or more.

Absorbent component.

[0020] The animal litter composition includes an absorbent component.
The absorbent component can be any suitable absorbent component, such that
the composition can be used as described herein. In some examples, the
absorbent component includes at least one of a smectite, bentonite, attapulgite,
montmorillonite, diatomaceous earth, Georgia White clay, sepiolite, tobermite,
marls, kaolinite, halloysite, hectorite, beidellite, nontronite, saponite, Fuller's
carth, guar gum, starch, xanthan gum, gum arabic, gum acacia, cellulosic
material, superabsorbent polymers, and a silica gel. The absorbent component
can be a bentonite component. The bentonite component can include at least one
of sodium bentonite and calcium bentonite. In some embodiments the bentonite
component 1s substantially sodium bentonite. The bentonite component can be
untreated sodium bentonite clay. The bentonite component can be untreated
Wyoming sodium bentonite clay. The absorbent component, or the bentonite
componcnt, can form any suitablc proportion of the animal littcr composition,
such as about 30 wt% to about 90 wt% of the animal litter composition, about 60
wt% to about 80 wt%, about 30 wt% or less, or about 35, 40, 45, 50, 55, 60, 62,
64, 66, 63, 70,72, 74, 76, 78, 80, 85, or about 90 wt% or more of the animal
litter composition.

[0021] The bentonite component can include montmorillonite, for
example, having the formula (Na,Ca)y33(ALMg, Fe),(S14010)(OH), nH,0. The
montmorillonite can include sodium montmorillonite. The montmorillonite can

form any suitable proportion of the absorbent component or the bentonite
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component, such as about 40 wt% to about 100 wt%, or about 80 wt% to about
95 wt%, or about 40 wt% or less, or about 45 wt%, 50, 55, 60, 65, 70, 75, 80, 82,
84, 86, 88, 90, 92, 94, 96, 98, 99, 99.9, 99.99, or about 99.999 wt% or more.
[0022] The absorbent component or bentonite component can include
water. In some embodiments, the absorbent component 1s substantially free of
watcr. In somc cmbodiments, the absorbent componcent has Icss than 2 wt%, 4,
6, &, 10, 12, 14, 16, 18, or less than 20 wt% of water, or has about 0 wt% to
about 20 wt% water, or about 0.001 wt% or less, or about 0.01 wt%, 0.1, 1, 2, 4,
6, 8,10, 12, 14, 16, 18, or about 20 wt% water or more.
[0023] The bentonite component can include at least one of feldspar,
quartz, gypsum, dolomuite, illite, mica, and calcite. For example, about 5 wt% to
about 20 wt% of the bentonite component can be at least one of feldspar, quartz,
oypsum, dolomite, 1llite, mica, and calcite, or about 7 wt% to about 13 wt%, or
about 5 wt% or less, or about 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or
about 20 wt% or more of the bentonite component 1s at least one of feldspar,
quartz, gypsum, dolomite, 1llite, mica, and calcite.
[0024] The absorbent component or the bentonite component can have
any suitable bulk compacted density. For example, the absorbent component or
the bentonite component can have a bulk compacted density of about 30 Ib/ft° to
about 95 1b/ft”, about 40 1b/ft” to about 95 Ib/ft’, about 65 1b/ft” to about 80 Ib/ft,
about 30 1b/ft° or less, or about 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56,
58, 60, 62, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73,74, 75, 76, 77, 78, 79, 80, &1,
32, 83, 84, 85, 86, 88, 90, 92, 94, or about 95 1b/ft° or more. In some examples,
the absorbent component or the bentonite component can have a bulk
uncompacted density of about 40 1b/ft” to about 95 Ib/ft°, about 55 Ib/ft’ to about
0 Ib/ft°. about 40 1b/ft° or less, or about 40, 45. 50, 55, 60. 62, 64, 66, 68, 70,
72,74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, or about 95 Ib/ft’ or more.
[0025] The absorbent component or the bentonite component can be
oranular and can have any suitable particle size, which can be the largest
dimension of a particle. For example, about 70 wt% to about 100 wt% of the
absorbent or bentonite component can have a particle size between about 10
mesh and about 70 mesh, or about 90 wt% to about 98 wt%, or about 70 wt% or
less, or about 75, 80, 82, 84, 86, 88, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 99.9,
7
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99.99, or about 99.999 wt% or more can have a particle size between about 10
mesh and about 70 mesh. In some embodiments, about 0.01 wt%, 0.1, 1, 2, 3, 4,
5,6,7, 8,9, or about 10 wt% can be greater than about 10 mesh. In some
embodiments, about 0.000,1 wt%, 0.001,0.01, 0.1, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5,
or about 5 wt% can be under about 70 mesh. In some embodiments, about
0.000,1 wt%, 0.000,5, 0.001, 0.005, 0.01, 0.05, 0.1, 0.5, 1, or about 2 wt% can
be under about 200 mesh.

[0026] The weight ratio of the absorbent component (e.g., the bentonite
component) to the pumice component can be any suitable weight ratio, such as
about 1:1 to about 5:1, about 1.5:1 to about 3.5:1, about 2.0:1 to about 2.5:1,
about 2.7:1 to about 3.3:1, or about 1:1 or less, or about 1.2:1, 1.4, 1.6, 1.7, 1.8,
1.9,2,2.1,2.2,2.3,2.4,2.5,2.6,2.7,2.8,2.9,3,3.1,3.2,3.3,3.4,3.5, 3.6, 3.8, 4,
42,44,4.6,4.8, or about 5:1.

Pumice component,

[0027] The animal litter composition includes a pumice component. The
pumice component can be any suitable pumice component, such that the animal
litter composition can be used as described herein. The pumice component can
be any suitable proportion of the animal litter composition. For example, about
5 wt% to about 60 wt% of the animal litter composition can be the pumice
component, or about 20 wt% to about 35 wt%, or about 5, 10, 15, 20, 22, 24, 26,
28, 30, 32, 34, 35, 40, 45, 50, 55, or about 60 wt% or more.

[0028] The pumice can be any suitable pumice. In some embodiments,
about 70 wt% to about 95 wt% of the pumice component 1s amorphous metal
silicatcs, having a formula MOy S10,, wherein the S10, has a silica structure,
and M 1s independently Al, Ca, Mg, Na, Fe, or K, such as about 70 wt% or less,
75 wt%, 80, 85, 90, or about 95 wt% or more. The pumice component can
include at least one of rhyolite (e.g., quartz, alkali feldspar and plagioclase
((Na,Ca)AlS130¢ to (Ca,Na)Al>,S1,0g), with biotite and hornblende as accessory
minerals), dacite (e.g., an 1gneous, volcanic rock having an aphanitic to
porphyritic texture and having an intermediate composition between andesite
and rhyolite), andesite (e.g., extrusive 1gneous, volcanic rock, of intermediate

composition, with aphanitic to porphyritic texture, typically dominated by
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plagioclase plus pyroxene or hornblende, with magnetite, zircon, apatite,
ilmenite, biotite, and garnet as common accessory minerals, and can have alkali
feldspar present in minor amounts), pantellerite (e.g., a peralkaline rhyolite),
phonolite (e.g., extrusive volcanic rock of mtermediate chemical composition
between felsic and matic), and trachyte (e.g., an 1gneous volcanic rock with an
aphanitic to porphyritic tcxture, including alkali feldspar; relatively minor
plagioclase and quartz or a feldspathoid such as nepheline may also be present).
The pumice component can include at least one of feldspar (e.g., KAIS1305—
NaAlS1;0¢—CaAl,S1,05), quartz (e.g., S10,), biotite (e.g.,

K(Mg,Fe); AlS1;010(F,OH),), and hornblende ((Ca,Na),_

(Mg, Fe,Al)s(ALS1):02,(OH,F),). The pumice can at least one of silicic, felsic,
and basaltic.

[0029] The pumice component can include S10,, such as in the form of a
silica structure or as in the form of St and O atoms within the pumice component
as various compounds. About 55 wt% to about 90 wt% of the pumice
component can include S10,, or about 65 wt% to about 80 wt%, about 55 wt%
or less, or about 60, 65, 66, 67, 68, 69, 70, 71, 72,73, 74, 75,76, 77,78, 79, 80,
85, or about 90 wt% or more of the pumice component includes S10..

[0030] The pumice component can include AlLOs, such as 1n the form of
Al O3 or in form of Al and O atoms within the pumice component as various
compounds. For example, about 1 wt% to about 40 wt% of the pumice
component can include Al,Os, about 5 wt% to about 20 wt%, or about 1 wt% or
less, orabout 2,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 22, 24,
26, 28, 30, 32, 34, 36, 38, or about 40 wt% or more ot the pumice component
can includc Al,Os.

[0031] The pumice component can include K,O, such as in the form of
K,O or in form of K and O atoms within the pumice component as various
compounds. For example, about 0.001 wt% to about 8 wt% of the pumice
component can include K»,O, or about 0.001 wt% to about 4 wt%, or about ().001
wt% or less, or about 0.005 wt%, 0.01, 0.05,0.1,0.5, 1, 2, 3,4, 5,6, 7, or about
8 wt% or more.

[0032] The pumice component can include Na,O, such as in the form of

NayO or 1 form of Na and O atoms within the pumice component as various
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compounds. For example, about 0.001 wt% to about 8 wt% of the pumice
component can include Na,O, or about 0.001 wt% to about 4 wt%, or about
0.001 wt% or less, or about 0.005 wt%, 0.01, 0.05,0.1,0.5, 1,2, 3,4, 5,6, 7, or
about 8 wt% or more.

[0033] The pumice component can include Fe,Os, such as 1n the form of
Fe,O3 or in form of Fe and O atoms within the pumice component as various
compounds. In some embodiments, the pumice component can be substantially
free of Fe,Os. In some embodiments, less than about 1 wt%, 2, 4, 6, or less than
about 8 wt% of the pumice component can include Fe,Os, or about 0.001 wt% to
about 4 wt% of the pumice component can include Fe»Os, or about 0.001 wt% to
about 2 wt%, or about 0.001 wt% or less, or about 0.005 wt%, 0.01, 0.05, 0.1,
0.5,1,2,3,.4 5,6, 7, orabout 8 wt% or more.

[0034] The pumice component can include at least one of CaO, MgO,
T10,, crystalline silica S10,, and water such as 1n the form of CaO, MgQO, T10,,
crystalline silica S10,, and water or such as 1n the form or Ca, Mg, T1, and O
atoms within the pumice component as various compounds. In some
embodiments, the pumice component can be substantially free of at least one of
Ca0, MgO, T10,, crystalline silica S10,, and water. In some embodiments, the
pumice compound can include about 0 wt% to about 2 wt% of each of CaO,
MgQO, T10,, crystalline silica S10,, and water, or about 0.001 wt%, 0.005, 0.01,
0.05,0.1,0.5, 1, 1.5, or about 2 wt%.

[0035] The pumice component can have any suitable bulk density. For
example, the pumice component can have a bulk density, such as a compacted or
an uncompacted density, of about 10 Ib/ft’ to about 40 Ib/ft’, about 20 Ib/ft’ to
about 30 Ib/ft’, or about 10 Ib/ft’ or lcss, or about 12 Ib/ft°, 14, 16, 18, 20, 21, 22,
23.24,25,26,27. 28,29, 30. 32, 34, 36, 38 Ib/ft’, or about 40 Ib/ft’ or more.
[0036] The pumice component can have any suitable pH 1in water. For
example, a 10 wt% solution 1n water can have a pH of about 8-10, or of about 7
or less, or about 7.5, 8, 8.5, 9, 9.5, 10, 10.5, 11, 11.5, or about 12 or more.

[0037] The pumice component can have any suitable hardness. In some
embodiments, the pumice component has a Mohs hardness of about 3-8, or about

5-6, or about 3 or less, or about 4, 5, 6, 7, or about 8 or more.
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[0038] The pumice component can be granular and can have any suitable
particle size, which can be the largest dimension of a particle. The pumice
component can have a particle size substantially between 9 mesh and 14 mesh.
In some embodiments, about 60 wt% to about 100 wt% of the pumice
component has a particle size between about 10 mesh and about 20 mesh, or
about 75 wt% to about 95 wt% , or about 60 wt% or Icss, or about 65 wt%, 70
73, 80, 85, 90, 95, 96, 97, 98, 99, 99.9, 99.99, or about 99.999 wt%. In some
embodiments, about 0 wt% 1s larger than 8 mesh, or about 1, 2, 3, 4, or about 5
wt% or more. In some embodiments, about 0 wt% to about 15 wt% 1s larger
than 10 mesh, or about 2 wt% or less, 4 wt%., 6, 8. 10, 12, 14, or about 15 wt%
or more. In some embodiments about 5 wt% to about 20 wt% 1s smaller than 20
mesh, or about 5 wt% or less, 6, 8, 10, 12, 14, 16, 18 wt%, or about 20 wt% or
more. In some embodiments, about 0 wt% to about 5 wt% 18 smaller than 30
mesh, or about 1, 2, 3, 4, or about 5 wt% or more.

[0039] The animal litter composition can have any suitable weight ratio
of the pumice component to the absorbent component (e.g., the bentonite
component). For example, the weight ratio can be about 0.1:1 to about 0.8:1, or
about 0.3:1 to about 0.5:1, or about 0.1:1 or less, or about 0.2:1, 0.3, 0.4, 0.5,
0.6, 0.7, or about 0.8:1 or more.

Silica component.

[0040] In some embodiments, the animal litter composition includes a
silica component. The silica component can be any suitable silica component,
such that the animal litter composition can be used as described herein. For
cxamplc, the silica componcnt can be an amorphous silica componcent. The
combination of the pumice component and the silica component can be such that
a composition including both a pumice component and a silica component has
oreater effectiveness as an animal litter than the combined effectiveness of an
animal litter composition including pumice without silica, and an animal litter
composition including silica without pumice. In some examples, at higher
levels, a pumice component can reduce the clumping strength of an animal litter.
In some embodiments, by using a silica component 1n addition to the pumice

component, less pumice component is needed to bring the density of the
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composition to a targeted low density level, which 1n some embodiments can
increase the clumping strength of the animal litter composition relative to other
compositions having greater proportions of pumice therein. In some
embodiments, the use of silica without pumice can result in segregation 1ssues
for the silica (e.g., settling out or dehomogenation), and can result 1 high cost of
silica per unit mass of the animal litter, and 1n somce cxamplcs a corrcspondingly
high cost of the composition. Thus, in some embodiments, the use of a pumice
component with the silica component can decrease the amount of segregation of
the silica component, and can decrease the cost of silica per unit mass of the
animal litter composition, which can result in a less costly animal litter
composition.

[0041] Any suitable proportion of animal litter composition can be the
silica component, such as the amorphous silica component. For example, the
silica component can be about 0.01 wt% to about 20 wt% of the animal litter
composition, about 2 wt% to about 8 wt%, or about 0.01 wt% or less, or about
0.05,0.1,05,1,2,3,4,5,6,7, 8,10, 12, 14, 16, 18, or about 20 wt% or more of
the animal litter composition 1s the amorphous silica component.

[0042] Any suitable part of the silica component can be silica; for
example, about 70 wt% to about 100 wt% of the silica component can be silica,
about 90 wt% to about 98 wt%, or about 70 wt% or less, 75, 80, 83, 90, 92, Y4,
96, 97, 98, 99, 99.9, 99.99, or about 99.999 wt% or more of the silica component
1s silica. The silica can be any suitable silica. Silica 1s an interconnected
network of S1-O-Si1 bonds. A silicon atom 1n silica can have four bonds to
oxygen, such as to 4 or 3 different oxygen atoms each further bonded to OH, a
silicon atom, or doublc bondcd to thc samc silicon. The S1-O-S1 nctwork can
terminate with S1-OH bonds or S1=0 bonds.

[0043] The silica component can include sodium sulfate. In some
embodiments, the silica component 1s substantially free of sodium sulfate. In
some embodiments, less than about 2 wt%, 4 wt%, or 6 wt% 1s sodium sulfate,
or about 0.001 wt% to about 8 wt% of the silica component 1s sodium sulfate,
about 0.001 wt% to about 4 wt%, or about 0.001 wt% or less, 0.005, 0.01, 0.05,
0.1,0.05,1, 2, 3,4, 5, 6,7, or about 8 wt% or more of the silica component 18

sodium sultate.
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[0044] The silica component can include water. In some embodiments,
the silica component 18 substantially free of water. In some embodiments, less
than about 2 wt%, 4 wt%., 6 wt%, 8 wt% or 10 wt% 1s water, or about 0.001 wt%
to about 25 wt% of the silica component 1s water, or about 0.001 wt% to about
12 wt%, or about 0.001 wt%, 0.005, 0.01, 0.05,0.1,0.5, 1,2, 3,4,5,6,7, 8, 10,
12, 14, 16, 18, 20, 22, 24, or about 25 wt% or morc of the silica componcnt 18
water.

[0045] The silica component can have any suitable surface arca. The
silica component can have a surface area of about 100 m*/g to about 160 m*/g, or
about 20 m*/g or less, 40, 60, 80, 100, 120, 140, 160, 180, 200, 220, 240, 260,
280, or about 300 m*/g or more, such as a Brunauer—Emmett—Teller (BET)
surface area.

[0046] The silica component can have any suitable density. For
example, the silica component can have a density of about 5 Ib/ft’ to about 35
Ib/ft", about 10 Ib/ft’ to 25 1b/ft", or about 5 1b/ft” or less, or about 6 Ib/ft, 8, 10,
11, 12, 13, 14, 15, 16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 28, 30, 32, 34, or
about 35 1b/ft° or more, such as a bulk compacted density, or such as a bulk
uncompacted density.

[0047] The si1lica component can be granular and can have any suitable
particle size, which can be the largest dimension of a particle. In some
embodiments, about 60 wt% to about 100 wt% of the silica component has a
particle size between about 18 mesh and about 50 mesh, or about 75 wt% to
about 85 wt%, or about 60 wt% or less, or about 65, 70, 75, 80, 85, 90, 95, or
about 100 wt% of the silica component has a particle size between about 18
mcsh and about 50 mcsh. In somce cxamplces, about 2 wt% or Icss, 4, 6, 8, 10, 12,
14, 16, 18, 20, 22, 24, 26, 28, or about 30 wt% of the silica component can be
larger than about 18 mesh. In some examples, about 2 wt% or less, 4, 6, 8, 10,
12, 14, 16, 18, 20, 22, 24, 26, 28, or about 30 wt% can be smaller than about 50
mesh.

[0048] The weight ratio of the silica component to the combination of
the absorbent component (e.g., the bentonite component) and the pumice

component can be any suitable weight ratio, such as about 0.001:1 to about
0.5:1, about 0.02:1 to about 0.06:1, about 0.001:1 or less, or about 0.005:1, 0.01,
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0.015, 0.02, 0.025, 0.03, 0.035, 0.04, 0.045, 0.05, 0.055, 0.06, 0.065, 0.07, 0.075,
0.03%, 0.085, 0.09, 0.095, 0.1, 0.2, 0.3, 0.4, or about 0.5:1 or more. The weight
ratio of the silica component to the absorbent component (¢.g., the bentonite
component) can be any suitable weight ratio, such as about 0.01:1 to about 0.2:1,
about 0.02:1 to about 0.08:1, about 0.01:1 or less, or about 0.015, 0.02, 0.025,
0.03, 0.035, 0.04, 0.045, 0.05, 0.055, 0.06, 0.065, 0.07, 0.075, 0.08, 0.085, 0.09,
0.095,0.1,0.12,0.14, 0.16, 0.18, or about 0.2:1 or more. The weight ratio of the
silica component to the pumice component can be any suitable weight ratio, such
as about 0.02:1 to about 0.5:1, about 0.05:1 to about 0.25:1, about 0.02:1 or less,
or about (.02, 0.04, 0.06, 0.08, 0.1, 0.11, 0.12, 0.13, 0.14, 0.15, 0.16, 0.17, 0.18,
0.19, 0.20, 0.21, 0.22, 0.23, 0.24, 0.25, 0.26, 0.28, 0.3, 0.35, 0.4, 0.45, or about
0.5:1.

Other components.

[0049] The animal litter composition can further include one or more
components aside from the absorbent component, pumice component, and silica
component. The animal litter composition can contain any number or amount of
other suitable components, such that the animal litter composition can be
effectively used as animal litter as described herein. Any component described
in this section can independently be present in the composition in any suitable
amount, such as about 0.000,001 wt% to about 50 wt% of the composition,
about 0.000,001 wt% to about 5 wt% of the composition, about 0.001 wt% to
about 2 wt% of the composition, or about 0.000,001 wt% or less, or about
0.000.,01 wt%, 0.000,1, 0.001, 0.01,0.1,1,1.5,2,2.5,3,3.5,4,4.5, 5,10, 15,
20, 25, 30, 35, 40, 45, or about 50 wt% of thc animal littcr composition or more.
The additional component can be distributed on the exterior of one or more
particles of the animal litter composition, the component can be homogenously
mixed throughout the particle, or a combination thereof.

[0050] The animal litter composition can include at least one of an
antimicrobial, odor absorber, odor 1nhibitor, odor-releasing agent, cellulosic
material, filler, binder, density-modifier, coloring agent, fragrance, health-
indicating material, nonstick release agents, de-dusting agent, and a

superabsorbent material.
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[0051] The animal Iitter composition can further include a cellulosic
material. The cellulosic material can be any suitable cellulosic material, and can
include at least one of an agricultural waste product and a biomass material. For
example, the cellulosic material can be non-mineral swelling and non-swelling
materials such as ground grains, ground seeds or husks, wood chips or wood
dust, ground ncwspapcrs, and the like. For cxamplc, the ccllulosic material can
be derived from at least one of waste paper, trees, grains, fruits, cotton,
vegetables, nuts, grasses, and peat. Cellulosic material sources from grains and
starchy vegetables can include but are not limited to, rice, rice hulls, wheat, corn,
corn cobs and husks, barley, oats, quinoa, and other suitable starches and grains
or by-products therecot. Examples of cellulosic materials derived from fruits,
include but are not limited to, citrus pulp (from lemons, oranges, grape-fruits,
etc.), apple pulp, grape pulp, tomato pulp, and the like. Cellulosic material
sources from cotton can include degraded cotton, cotton burns, cottonseed hulls,
and the like. Cellulosic material sources from vegetables can include beet pulp,
carrot pulp, and the like. Cellulosic material sources derived from nuts can
include peanut shells, walnut shells, pecan shells, almond shells, and the like.
Cellulosic material sources from grasses can include alfalfa, hay, straw, and the
like.

[0052] The animal Iitter composition can further include a filler. The
filler can be any suitable filler. For example, the filler can be at least one of
limestone, sand, calcite, dolomite, recycled waste materials, zeolites, and
gypsum. The filler can be incorporated with the other components to reduce the
cost of the litter without significantly decreasing the animal litter’s performance
as a litter.

[0053] The animal litter can further include a density-modifier. The
density modifier can be any suitable density modifier, such as a lightweight
additive (e.g., an additive having a lower density than the absorbent component).
For example, the density modifier can be at least one of perlite, expanded perlite,
volcanic glassy materials, vermiculite, expanded vermiculite, pumice, silica gel,
opaline silica, tuff, and agricultural byproducts. The density modifier can reduce
the weight of the composition to reduce shipping costs, reduce the amount of

material needed to fill the same relative volume of the litter container, and to
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make the material easier for customers to carry. In some embodiments, the
present invention provides an absorbent clumping animal litter composition
including an absorbent component and at least two components cach having a
lower density than the absorbent component, such that the composition has a
bulk density of equal to or less than about 50 1b/ft’, or about 35 1b/ft’ to about 70
Ib/ft’, about 40 Ib/ft° to about 55 Ib/At" , or about 35 Ib/ft’ or less, or about 36
Ib/ft” or less 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 57, 58, 59, 60, 62, 64, 66, 68, or about 70 Ib/ft" or less.

[0054] The animal litter composition can further include a binder. The
binder can help to hold together particulates of the animal litter composition,
reduce dustiness, reduce tracking, and mcrease clump strength and clumpability.
The binder can be any suitable binder. For example, the binder can be at least
one¢ of water, poly(acrylic acid), polytetratfluoroethylene (e.g., fibrillated
Teflon®™), lignin, lignin sulfonate, starch, poly(vinyl alcohol), styrene-butadiene
copolymer, and styrene-acrylic acid copolymer. Water stable particles can also
be made with crosslinked polyester network, such as those resulting from the
reactions of polyacrylic acid or citric acid with different polyols such as
glycerin, polyvinyl alcohol, lignin, and hydroxyethylcellulose.

[0055] In some embodiments, the binder includes at least one of a gel or
a crosslinked gel. For example, the gel or crosslinked gel can include at least
on¢ of a linear polysaccharide and a poly((C,-Cig)alkenylene), wherein the (C;-
Cio)alkenylene 18 substituted or unsubstituted. In some examples, the gel or
crosslinked gel can include at least one of poly(acrylic acid) or (C;-Cs)alkyl
esters thereof, poly(methacrylic acid) or (C;-Cs)alkyl esters thereot, poly(vinyl
acctatc), poly(vinyl alcohol), poly(cthylenc glycol), poly(vinyl pyrrolidonc),
polyacrylamide, poly (hydroxyethyl methacrylate), acetan, alginate, chitosan,
curdlan, a cyclosophoran, dextran, emulsan, a galactoglucopolysaccharide,
oellan, glucuronan, N-acetyl-glucosamine, N-acetyl-heparosan, hyaluronic acid,
indicant, kefiran, lentinan, levan, mauran, pullulan, scleroglucan, schizophyllan,
stewartan, succinoglycan, xanthan, welan, starch, tamarind, tragacanth, guar
oum, derivatized guar, gum ghatti, gum arabic, locust bean gum, cellulose,
carboxymethyl cellulose, hydroxyethyl cellulose, carboxymethyl hydroxyethyl

cellulose, hydroxypropyl cellulose, methyl hydroxyl ethyl cellulose, guar,
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hydroxypropyl guar, carboxy methyl guar, and carboxymethyl hydroxylpropyl
ouar. The gel or crosslinked gel can form any suitable proportion of the animal
litter composition, such as about 0.001 wt% to about 10 wt% of the composition,
about 0.001 wt% or less, or about 0.005 wt%, 0.01, 0.05, 0.1, 0.2.0.3, 0.4, 0.5,
0.6,0.7,08,09,1,1.5,2,3,4,5,6,7, 8,9, or about 10 wt% ot the composition.
[0056] In some cxamplcs, the animal littcr composition further includces
at least one crosslinking agent. The crosslinking agent can be any suitable
crosslinking agent. For example, the crosslinking agent can include at least one
of chromium, aluminum, antimony, zirconium, titanium, calcium, boron, 1ron,
s1licon, copper, zinc, magnesium, and an 1on thereot. The crosslinking agent can
include at least one of boric acid, borax, a borate, a (C;-Cso)hydrocarbylboronic
acid, a (Ci-Cso)hydrocarbyl ester of a (C1-Cso)hydrocarbylboronic acid, a (C;-
Cso)hydrocarbylboronic acid-modified polyacrylamide, terric chloride, disodium
octaborate tetrahydrate, sodium metaborate, sodium diborate, sodium
tetraborate, disodium tetraborate, a pentaborate, ulexite, colemanite, magnesium
ox1de, zircontum lactate, zircontum triethanol amine, zirconitum lactate
tricthanolamine, zirconium carbonate, zirconium acetylacetonate, zirconium
malate, zirconium citrate, zirconium dusopropylamine lactate, zirconium
glycolate, zircontum triethanol amine glycolate, and zircontum lactate glycolate,
titanium lactate, titanium malate, titanium citrate, titanium ammonium lactate,
titanium triethanolamine, titanium acetylacetonate, aluminum lactate, and
aluminum citrate. The crosslinker can be present in any suitable proportion of
the animal litter composition, such as about 0.000,001 wt% to about 5 wt% of
the composition, about 0.001 wt% to about 2 wt% of the composition, or about
0.000,001 wt% or Icss, or about 0.000,01 wt%, 0.000,1, 0.001, 0.01, 0.1, 1, 1.5,
2,2.5,3,3.5,4,4.5, or about 5 wt% of the animal litter composition or more.
[0057] The animal litter composition can include a de-dusting agent.

The de-dusting agent can be any suitable de-dusting agent that reduces the
dustiness of the animal Iitter composition. In some embodiments, the de-dusting
agent 18 a coating or binder on or 1n the particles of the animal litter composition.
In some examples, the de-dusting agent can include at least one of a gum, resin,

and water, or other liquids or liquefiable materials.
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[0058] In one embodiment ot the invention, the composition 18
substantially free of any color masking agents, dyes, pigments or the like. In an
alternate embodiment of the invention, the animal litter composition can include
at least one of a suitable dye, colorant, bleach, lightener, and the like, which can
be added to vary the color of absorbent particles, such as to lighten the color of
litter so 1t 18 morc appcaling to at Icast onc of the consumcer and the animal.
[0059] The animal litter composition can further include an antimicrobial
agent. The antimicrobial agent can be any suitable antimicrobial agent that can
reduce microbe concentrations in the litter composition, such as after urination
or deftecation 1n the composition. In some examples, the antimicrobial agent can
include at least one of a zeolite, clinoptilolite, borax, boric acid, borax
pentahydrate, borax decahydrate, polyborate, tetraboric acid, and sodium
metaborate.

[0060] The animal litter composition can further include a
superabsorbent material. The superabsorbent material can be any suitable
superabsorbent material. The superabsorbent material can increase the
absorbency of the animal litter composition, and increase clump strength and
clumpability. In some examples, the superabsorbent material 18 a superabsorbent
polymer, such as at least one of a poly-acrylic acid sodium salt, a
polyacrylamide copolymer, ethylene-maleic anhydride copolymer, cross-linked
carboxymethylcellulose, a polyvinyl alcohol copolymer, cross-linked
polyethylene oxide, and a starch-grafted copolymer of polyacrylonitrile. In
some embodiments, the superabsorbent material can absorb about 2 times 1ts
weight 1n water or less, or about 4, 6, &, 10, 12, 14, 15, 18, 20, 25, 30, 35, 40, 45,
or about 50 timcs 1ts weight in watcr or morec.

[0061] In some embodiments, the animal litter composition includes at
least one of an odor absorbing material and an odor inhibiting material. The
odor absorbing material or odor inhibiting material can be any suitable material
that helps to control the odor emanating from the animal litter composition,
particularly after an animal urinates or defecates in the litter. In some
embodiments, the material can absorb odors, such as by trapping molecules that
are perceived as the odor. In some embodiments, the material can emit a more

pleasant masking odor to cover an unpleasant odor. For example, the odor
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absorbing material or odor inhibiting material can include at least one of a metal
ox1ide nanoparticle, cyclodextrin, zeolite, activated carbon, a carboxylic acid, a
silver salt, a copper salt, a zinc salt, an 1iron salt, an aluminum salt, Zinc chloride,
zinc gluconate, zinc lactate, zinc maleate, zinc salicylate, zinc sulfate, zinc
ricinoleate, copper chloride, and copper gluconate.

[0062] Thc animal littcr composition can further includc at Icast onc of a
curable material, a resin, fly ash, metakaolin, shale, slate, pumice, zeolite, a set
retarding additive, a surfactant, a weight reducing additive, a heavy-weight
additive, dispersant, a crystalline silica compound, an amorphous silica, a salt, a
fiber, a hydratable clay, a microsphere, pozzolan lime, water, an aqueous base,
an aqueous acid, an alcohol or polyol, a cellulose, a starch, an alkalinity control
agent, an acidity control agent, a density control agent, a density modifier, a
surfactant, a polymeric stabilizer, a crosslinking agent, a polyacrylamide, a
polymer or combination of polymers, an antioxidant, a heat stabilizer, a foam
control agent, a solvent, a plasticizer, a filler or morganic particle, a pigment,

and a dye.

System.

[0063] In various embodiments, the present invention provides a system.
The system can be any system that includes the animal litter composition as
described herein, including systems relating to the manufacture, packaging,
transportation, sale, and use of the animal litter composition.

[0064] In some embodiments, the system includes an embodiment of the
absorbent clumping animal litter composition described herein, such as an
absorbent clumping animal litter composition including an absorbent componcent
and a pumice component. The system can also include a container (¢.g., a litter
box) for animal urination and defecation including the animal litter composition

therein.

Method of making an absorbent clumping animal litter composition.

[0065] In various embodiments, the present invention provides a method

of making an absorbent clumping animal litter composition. The method can be
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any suitable method that generates an embodiment of the absorbent clumping
animal litter composition described herein.

[0066] In some embodiments, the method includes forming an
embodiment of the absorbent clumping animal litter composition described
herein, such as an absorbent clumping animal litter composition including an

absorbcnt componcnt and a pumicc componcnt.

Method of using an animal litter composition.

[0067] In various embodiments, the present invention provides a method
of using an absorbent clumping animal litter composition. The method can be
any suitable method that includes any use of an embodiment of the absorbent
clumping animal litter composition described herein, including methods of use
relating to manufacture, packaging, transportation, sale, and use by a consumer.
[0068] In some embodiments, the method can include placing an
embodiment of the absorbent clumping animal litter composition described
herein 1n a container for animal urination and defecation. The absorbent
clumping animal litter composition can include an absorbent component and a
pumice component. The method can include allowing an animal to at least one
of urinate and defecate in the container such that at least one of urine and feces
contacts the clumping animal litter composition. The method can include
allowing time to pass such that the clumping animal litter composition forms
clumps at least in locations where the urine contacted the animal litter
composition. The method can also include at least partially removing the feces
and clumps from the container to remove at least part of the feces and urine from

thc container.

Examples
[0069] Various embodiments of the present invention can be better
understood by reference to the following Examples which are offered by way of

illustration. The present invention 1s not limited to the Examples given herein.

Example 1. Blend 1 and Blend 2.
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Two animal litter formulations were generated, Blend 1 and Blend 2, having the
compositions indicated in Table 1. Bentonite Performance Minerals (BPM)
product NATIONAL" 12 is Wyoming sodium bentonite, having a compacted
density of about 65 1b/ft’, and having 94 wt% of particulates between 10 mesh
and 70 mesh, with 5 wt% above 10 mesh, 1 wt% below 70 mesh, and 0.5%
below 200 mesh. Navajo Brand® Pumice is mined as natural ore from open pits
in Espanola, New Mexico, having a density of 25 Ib/ft’, and having 0 wt% of
particulates larger than 8 mesh, 0-15 wt% of particulates larger than 10 mesh, 5-
20 wt% of particulates smaller than 20 mesh, and 0-5 wt% of particulates
smaller than 30 mesh. Zeofree® 5180 Amorphous Silica has a density of about
17 Ib/ft, having 10 wt% of particulates larger than 18 mesh, and 10 wt% smaller

than 50 mesh.
[0070] Table 1. Animal litter formulations.

Component Blend 1 (wt%) Blend 2 (wt%)
NATIONAL® 12 69.1 71.1
Navajo® Pumice Grade 6 30.9 24.6
Zeofree® 5180 Amorphous Silica - 4.3

Example 2. Density and clump strength of Blend 1 and Blend 2.

[0071] Compacted density. Compacted density measurements were

taken by filling a graduated cylinder with about 500 mL of the litter blend,
recording the weight to the nearest 0.01 g and agitating the material until the
volume stabilized. The tinal volume was then recorded to the nearest 2 mL, and
used along with the recorded mass to generate a density reading. Density
measurements for each blend are presented in Table 2.

[0072] Clump strength. The litter blends were tested for clump strength

by tilling a 9” x 9” container with at least 2” of material and allowing 10 mL of a
2 wt% sodium chloridc solution to drop through a burcttc at a hcight of 3” onto
the litter. A small portion of the litter was then placed on top of the damp
section and the entire litter was allowed to sit and form a clump over a period of
5 minutes. Next, the clump was removed using a grated scoop and weighed to
the nearest 0.01 g. The clump was then dropped from a height of 10” onto a 74”

mesh screen. The intact portion of the clump remaining on the sieve was then
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reweighed. The final weight of the clump was reported as a percentage of the
original, pre-drop weight. All clump strength measurements were performed 1n
triplicate and averaged.

[0073] Table 2. Density and clump strength of Blend 1 and Blend 2.

Property NATIONAL® 12 Blend 1 Blend 2

Compacted Density (lb/ft3 ) 73 48.7 499

Clump Strength (%) 96 76 90

[0074] Blend 1 and Blend 2 had a compacted bulk density which was
approximately 25% lower than that of Bentonite Performance Minerals (BPM)
product NATIONAL" 12, while maintaining sufficient clumping ability and

acceptable dust and odor control.

Examplc 3. Dustincss of Blend 1 and Blend 2.

[0075] Blend 1 and Blend 2 were subjected to a de-dusting treatment.
About 200 mL of each litter was allowed to fall freely through a funnel with a
72” aperture 77 above a 12”7 diameter round container and filmed against a black
background under heavy LED lighting. The treated lightweight litters had a dust
level comparable to an untreated sample of NATIONAL® 12.

[0076] The terms and expressions which have been employed are used as
terms of description and not of limitation, and there 1s no mtention 1n the use ot
such terms and expressions of excluding any equivalents of the features shown
and described or portions thereof, but 1t 1s recognized that various modifications
are possible within the scope of the invention claimed. Thus, it should be
understood that although the present invention has been specifically disclosed by
specific embodiments and optional features, modification and variation of the
concepts herein disclosed may be resorted to by those of ordmary skill 1n the art,
and that such modifications and variations are considered to be within the scope

of this invention as defined by the appended claims.

Additional Embodiments.

[0077] The following cxcmplary cmbodiments arc provided, the

numbering of which 18 not to be construed as designating levels of importance:
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[0078] Embodiment 1 provides an absorbent clumping animal litter
composition comprising: an absorbent component; and a pumice component.
[0079] Embodiment 2 provides the animal litter composition of claim 1,
wherein the animal litter composition has a compacted bulk density of about 35
Ib/ft” to about 70 1b/ft".

[0080] Embodiment 3 provides the animal litter composition of any one
of Embodiments 1-2, wherein the animal litter composition has a compacted
bulk density of about 40 1b/ft’ to about 55 Ib/ft .

[0081] Embodiment 4 provides the animal litter composition of any one
of Embodiments 1-3, wherein the absorbent component comprises at least one of
a smectite, bentonite, attapulgite, montmorillonite, diatomaceous earth, Georgia
White clay, sepiolite, tobermite, marls, kaolinite, halloysite, hectorite, beidellite,
nontronite, saponite, Fuller's earth, guar gum, starch, xanthan gum, gum arabic,
ogum acacia, cellulosic material, a superabsorbent polymer, and a silica gel.
[0082] Embodiment 5 provides the animal litter composition of any one
of Embodiments 1-4, wherein the absorbent component 1s a bentonite
component.

[0083] Embodiment 6 provides the animal litter composition of
Embodiment 5, wherein the bentonite component comprises at least one of
sodium bentonite and calctum bentonite.

[0084] Embodiment 7 provides the animal litter composition of any one
of Embodiments 5-6, wherein the bentonite component comprises untreated
sodium bentonite clay.

[0085] Embodiment 8 provides the animal litter composition of any one
of Embodiments 5-7, whercein the bentonitc component compriscs untrcated
Wyoming sodium bentonite clay.

[0086] Embodiment 9 provides the animal litter composition of any one
of Embodiments 5-8, wherein about 30 wt% to about 90 wt% of the animal litter
composition 1s the bentonite component.

[0087] Embodiment 10 provides the animal litter composition of any one
of Embodiments 5-9, wherein about 60 wt% to about 80 wt% of the animal litter

composition 18 the bentonite component.
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[0088] Embodiment 11 provides the animal litter composition of any onc
of Embodiments 5-10, wherein the bentonite component comprises
montmorillonite having the formula (Na,Ca)g 33(AlLMg,Fe),(S14010)(OH),-nH,0.
[0089] Embodiment 12 provides the animal litter composition of any one
of Embodiments 5-11, wherein the bentonite component comprises sodium
montmorillonite.

[0090] Embodiment 13 provides the animal litter composition of any one
of Embodiments 5-12, wherein about 40 wt% to about 100 wt% of the bentonite
component 18 montmorillonite.

[0091] Embodiment 14 provides the animal litter composition of any one
of Embodiments 5-13, wherein about 80 wt% to about 95 wt% of the bentonite
component 1§ montmorillonite.

[0092] Embodiment 15 provides the animal litter composition of any one
of Embodiments 5-14, wherein about 0 wt% to about 20 wt% of the bentonite
component 18 water.

[0093] Embodiment 16 provides the animal litter composition of any one
of Embodiments 5-15, wherein about 5 wt% to about 20 wt% of the bentonite
component 1s at least one of feldspar, quartz, gypsum, dolomite, illite, mica, and
calcite.

[0094] Embodiment 17 provides the animal litter composition of any one
of Embodiments 5-16, wherein about 7 wt% to about 13 wt% ot the bentonite
component 1s at least one of feldspar, quartz, gypsum, dolomite, illite, mica, and
calcite.

[0095] Embodiment 18 provides the animal litter composition of any one
of Embodiments 5-17, whercin the bentonite componcent has a bulk compacted
density of about 40 1b/ft° to about 95 Ib/ft".

[0096] Embodiment 19 provides the animal litter composition of any one
of Embodiments 5-18, wherein the bentonite component has a bulk compacted
density of about 65 Ib/ft’ to about 80 Ib/ft .

[0097] Embodiment 20 provides the animal litter composition of any one
of Embodiments 5-19, wherein about 70 wt% to about 100 wt% of the bentonite

component has a particle size between about 10 mesh and about 70 mesh.
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[0098] Embodiment 21 provides the animal litter composition of any onc
of Embodiments 5-20, wherein about 90 wt% to about 98 wt% of the bentonite
component has a particle size between about 10 mesh and about 70 mesh.

[0099] Embodiment 22 provides the animal litter composition of any one
of Embodiments 1-21, wherein the weight ratio of the absorbent component to
thc pumicc componcent 1s about 1:1 to about 5:1.

[00100] Embodiment 23 provides the animal litter composition of any one
of Embodiments 1-22, wherein the weight ratio of the absorbent component to
the pumice component 1s about 1.5:1 to about 3.5:1.

[00101] Embodiment 24 provides the animal litter composition of any one
of Embodiments 1-23, wherein about 5 wt% to about 60 wt% of the animal litter
composition 18 the pumice component.

[00102] Embodiment 25 provides the animal litter composition of any one
of Embodiments 1-24, wherein about 20 wt% to about 35 wt% of the animal
litter composition 1s the pumice component.

[00103] Embodiment 26 provides the animal litter composition of any one
of Embodiments 1-25, wherein about 70 wt% to about 95 wt% of the pumice
component 18 amorphous metal silicates, having a formula M;Oy-S10,, wherein
M 1s independently Al, Ca, Mg, Na, Fe, or K.

[00104] Embodiment 27 provides the animal litter composition of any one
of Embodiments 1-26, wherein the pumice component comprises at least one of
thyolite, dacite, andesite, pantellerite, phonolite, and trachyte.

[00105] Embodiment 28 provides the animal litter composition of any one
of Embodiments 1-27, wherein the pumice component comprises at least one of
fcldspar, quartz, biotitc, and hormblendc.

[00106] Embodiment 29 provides the animal litter composition of any one
of Embodiments 1-28, wherein about 55 wt% to about 90 wt% of the pumice
component comprises S10,.

[00107] Embodiment 30 provides the animal litter composition of any one
of Embodiments 1-29, wherein about 65 wt% to about 80 wt% of the pumice

component comprises S10;.
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[00108] Embodiment 31 provides the animal litter composition of any onc
of Embodiments 1-30, wherein about 1 wt% to about 40 wt% of the pumice
component comprises Al,Os.

[00109] Embodiment 32 provides the animal litter composition of any one
of Embodiments 1-31, wherein about 5 wt% to about 20 wt% of the pumice
componcnt compriscs AlLOs.

[00110] Embodiment 33 provides the animal litter composition of any one
of Embodiments 1-32, wherein about 0.001 wt% to about 8 wt% of the pumice
component comprises K,O.

[00111] Embodiment 34 provides the animal litter composition of any one
of Embodiments 1-33, wherein about 0.001 wt% to about 8 wt% of the pumice
component comprises Na,O.

[00112] Embodiment 35 provides the animal litter composition of any one
of Embodiments 1-34, wherein about 0.001 wt% to about 4 wt% of the pumice
component comprises Fe,Oas.

[00113] Embodiment 36 provides the animal litter composition of any one
of Embodiments 1-35, wherein each of CaO, MgO, T10,, crystalline silica S10,,
and water comprise about 0 wt% to about 2 wt% of the pumice component.
[00114] Embodiment 37 provides the animal litter composition of any one
of Embodiments 1-36, wherein the pumice component has a bulk density of
about 10 Ib/ft’ to about 40 1b/ft"

[00115] Embodiment 38 provides the animal litter composition of any one
of Embodiments 1-37, wherein the pumice component has a bulk density of
about 20 1b/ft’ to about 30 Ib/ft"

[00116] Embodimcent 39 provides the animal littcr composition of any onc
of Embodiments 1-38, wherein the pumice component has a pH 1n a 10 wt%
solution 1n water of about 8-10.

[00117] Embodiment 40 provides the animal litter composition of any one
of Embodiments 1-39, wherein the pumice component has a Mohs hardness of
about 5-6.

[00118] Embodiment 41 provides the animal litter composition of any one
of Embodiments 1-40, wherein the pumice component has a particle size

substantially between 9 mesh and 14 mesh.
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[00119] Embodiment 42 provides the animal litter composition of any onc
of Embodiments 1-41, wherein about 60 wt% to about 100 wt% of the pumice
component has a particle size between about 10 mesh and about 20 mesh.
[00120] Embodiment 43 provides the animal litter composition of any one
of Embodiments 1-42, wherein about 75 wt% to about 95 wt% of the pumice
componcnt has a particle sizc between about 10 mcesh and about 20 mcesh.
[00121] Embodiment 44 provides the animal litter composition of any one
of Embodiments 1-43, wherein the weight ratio of the pumice component to the
absorbent component 1s about 0.1:1 to about 0.8:1.

[00122] Embodiment 45 provides the animal litter composition of any one
of Embodiments 1-44, wherein the weight ratio of the pumice component to the
absorbent component 1s about 0.3:1 to about 0.5:1.

[00123] Embodiment 46 provides the animal litter composition of any one
of Embodiments 1-45, further comprising a silica component.

[00124] Embodiment 47 provides the animal litter composition of
Embodiment 46, wherein the silica component 1s an amorphous silica
component.

[00125] Embodiment 48 provides the animal litter composition of
Embodiment 47, wherein about 0.01 wt% to about 20 wt% of the animal litter
composition 18 the amorphous silica component.

[00126] Embodiment 49 provides the animal litter composition of any one
of Embodiments 47-48, wherein about 2 wt% to about 8 wt% of the animal litter
composition 1s the amorphous silica component.

[00127] Embodiment 50 provides the animal litter composition of any one
of Embodiments 47-49, wherein about 70 wt% to about 100 wt% of the
amorphous silica component 1s silica.

[00128] Embodiment 51 provides the animal litter composition of any one
of Embodiments 47-50., wherein about 90 wt% to about 98 wt% ot the
amorphous silica component 1s silica.

[00129] Embodiment 52 provides the animal litter composition of any one
of Embodiments 47-51, wherein about 0.001 wt% to about 8 wt% of the

amorphous silica component 1s sodium sulfate.

27



CA 02919636 2016-01-27

WO 2015/047279 PCT/US2013/061971
SLW 1830.587WO1, 2013-1P-078233

[00130] Embodiment 53 provides the animal litter composition of any onc
of Embodiments 47-52, wherein about 0.001 wt% to about 4 wt% of the
amorphous silica component 1s sodium sulfate.

[00131] Embodiment 54 provides the animal litter composition of any one
of Embodiments 47-53, wherein about 0.001 wt% to about 25 wt% of the
amorphous silica componcnt 18 watcr.,

[00132] Embodiment 55 provides the animal litter composition of any one
of Embodiments 47-54, wherein about 0.001 wt% to about 12 wt% of the
amorphous silica component 1s water.

[00133] Embodiment 56 provides the animal litter composition of any one
of Embodiments 47-55, wherein the amorphous silica component has a surface
area of about 100 m*/g to about 160 m°/g.

[00134] Embodiment 57 provides the animal litter composition of any one
of Embodiments 47-56, wherein the amorphous silica component has a density
of about 5 Ib/ft” to about 35 Ib/ft"

[00135] Embodiment 58 provides the animal litter composition of any one
of Embodiments 47-57, wherein the amorphous silica component has a density
of about 10 1b/ft’ to 25 1b/ft’

[00136] Embodiment 59 provides the animal litter composition of any one
of Embodiments 47-58, wherein about 60 wt% to about 100 wt% of the
amorphous silica component has a particle size between about 18 mesh and
about 50 mesh.

[00137] Embodiment 60 provides the animal litter composition of any one
of Embodiments 47-59, wherein about 75 wt% to about 85 wt% ot the
amorphous silica componcnt has a particlc sizc between about 18 mesh and
about 50 mesh.

[00138] Embodiment 61 provides the animal litter composition of any one
of Embodiments 47-60, wherein a weight ratio of the amorphous silica
component to a combination of the absorbent component and the pumice
component 1s about 0.001:1 to about 0.5:1.

[00139] Embodiment 62 provides the animal litter composition of any one

of Embodiments 47-61, wherein a weight ratio of the amorphous silica
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component to a combination of the absorbent component and the pumice
component 1s about 0.02:1 to about 0.06:1.

[00140] Embodiment 63 provides the animal litter composition of any one
of Embodiments 47-62, wherein a weight ratio of the amorphous silica
component to the absorbent component 1s about 0.01:1 to about 0.2:1.

[00141] Embodimcent 64 provides the animal littcr composition of any onc
of Embodiments 47-63, wherein a weight ratio of the amorphous silica
component to the absorbent component 1s about 0.02:1 to about 0.08:1.

[00142] Embodiment 65 provides the animal litter composition of any one
of Embodiments 47-64, wherein a weight ratio ot the amorphous silica
component to the pumice component 1s about 0.02:1 to about 0.5:1.

[00143] Embodiment 66 provides the animal litter composition of any one
of Embodiments 47-63, wherein a weight ratio of the amorphous silica
component to the pumice component 1s about 0.05:1 to about 0.25:1.

[00144] Embodiment 67 provides the animal litter composition of any one
of Embodiments 1-66, wherein the animal litter composition further comprises at
least one of an antimicrobial, odor absorber, odor inhibitor, odor-releasing agent,
cellulosic material, filler, binder, density-modifier, coloring agent, fragrance,
health-indicating material, nonstick release agents, de-dusting agent, and a
superabsorbent matcerial.

[00145] Embodiment 68 provides the animal litter composition of any one
of Embodiments 1-67, wherein the animal litter composition further comprises a
cellulosic matenal.

[00146] Embodiment 69 provides the animal litter composition of
Embodiment 68, whercein the cellulosic matcerial compriscs at Icast onc of an
agricultural waste product and a biomass material.

[00147] Embodiment 70 provides the animal litter composition of any one
of Embodiments 68-69, wherein the cellulosic material 1s derived from at least
one of waste paper, trees, grains, fruits, cotton, vegetables, nuts, grasses, and
peat.

[00148] Embodiment 71 provides the animal litter composition of any one

of Embodiments 1-70, wherein the animal litter composition further comprises a
filler.
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[00149] Embodiment 72 provides the animal litter composition of
Embodiment 71, wherein the filler comprises at least one of limestone, sand,
calcite, dolomite, recycled waste materials, zeolites, and gypsum.

[00150] Embodiment 73 provides the animal litter composition of any one
of Embodiments 1-72, wherein the animal litter composition further comprises a
density-modificr.

[00151] Embodiment 74 provides the animal litter composition of
Embodiment 73, wherein the density modifier comprises at least one of perlite,
expanded perlite, volcanic glassy maternials, vermiculite, expanded vermiculite,
pumice, silica gel, opaline silica, tuff, and agricultural byproducts.

[00152] Embodiment 75 provides the animal litter composition of any one
of Embodiments 1-74, wherein the animal litter composition further comprises a
binder.

[00153] Embodiment 76 provides the animal litter composition of
Embodiment 75, wherein the binder comprises at least one of water, poly(acrylic
acid), polytetrafluorocthylene, lignin, lignin sulfonate, starch, poly(vinyl
alcohol), styrene-butadiene copolymer, and styrenc-acrylic acid copolymer.
[00154] Embodiment 77 provides the animal litter composition of any one
of Embodiments 75-76, wherein the binder comprises at least one of a gel or a
crosslinked gel.

[00155] Embodiment 78 provides the animal litter composition of any one
of Embodiments 75-77, wherein the binder comprises at least one of a linear
polysaccharide and a poly((C,-Co)alkenylene), wherein the (C,-Cig)alkenylene
1s substituted or unsubstituted.

[00156] Embodimcent 79 provides the animal littcr composition of any onc
of Embodiments 75-78, wherein the binder comprises at least one of poly(acrylic
acid) or (C1-Cs)alkyl esters thereof, poly(methacrylic acid) or (Ci-Cs)alkyl esters
thereof, poly(vinyl acetate), poly(vinyl alcohol), poly(ethylene glycol),
poly(vinyl pyrrolidone), polyacrylamide, poly (hydroxyethyl methacrylate),
acetan, alginate, chitosan, curdlan, a cyclosophoran, dextran, emulsan, a
cgalactoglucopolysaccharide, gellan, glucuronan, N-acetyl-glucosamine, N-
acetyl-heparosan, hyaluronic acid, indicant, kefiran, lentinan, levan, mauran,

pullulan, scleroglucan, schizophyllan, stewartan, succinoglycan, xanthan, welan,

30



CA 02919636 2016-01-27

WO 2015/047279 PCT/US2013/061971
SLW 1830.587WO1, 2013-1P-078233

starch, tamarind, tragacanth, guar gum, derivatized guar, gum ghatti, gum arabic,
locust bean gum, cellulose, carboxymethyl cellulose, hydroxyethyl cellulose,
carboxymethyl hydroxyethyl cellulose, hydroxypropyl cellulose, methyl
hydroxyl ethyl cellulose, guar, hydroxypropyl guar, carboxy methyl guar, and
carboxymethyl hydroxylpropyl guar.

[00157] Embodiment 80 provides the animal littcr composition of any onc
of Embodiments 77-79, wherein the animal litter composition further comprises
at least one crosslinking agent.

[00158] Embodiment 81 provides the animal litter composition of
Embodiment 80, wherein the crosslinking agent comprises at least one of
chromium, alumimmum, antimony, zirconium, titanium, calcirum, boron, 1ron,
silicon, copper, zinc, magnesium, and an 10n thereof.

[00159] Embodiment 82 provides the animal litter composition of any one
of Embodiments 80-81, wherein the crosslinking agent comprises at least one of
boric acid, borax, a borate, a (C{-Cso)hydrocarbylboronic acid, a (Ci-
Cso)hydrocarbyl ester of a (C,-Cso)hydrocarbylboronic acid, a (C;-
Cso)hydrocarbylboronic acid-modified polyacrylamide, ferric chloride, disodium
octaborate tetrahydrate, sodium metaborate, sodium diborate, sodium
tetraborate, disodium tetraborate, a pentaborate, ulexite, colemanite, magnesium
ox1de, zircontum lactate, zircontum tricthanol amine, zirconitum lactate
tricthanolamine, zirconium carbonate, zirconium acetylacetonate, zirconium
malate, zirconium citrate, zirconium duisopropylamine lactate, zirconium
glycolate, zircontum triethanol amine glycolate, and zirconium lactate glycolate,
titantum lactate, titantum malate, titantum citrate, titanium ammonium lactate,
titanium tricthanolaminc, titantum acctylacctonatce, aluminum lactatc, and
aluminum citrate.

[00160] Embodiment 83 provides the animal litter composition of any one
of Embodiments 1-82, wherein the animal litter composition further comprises a
de-dusting agent.

[00161] Embodiment 84 provides the animal litter composition of
Embodiment 83, wherein the de-dusting agent comprises at least one of a gum,

resin, and water.
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[00162] Embodiment 85 provides the animal litter composition of any onc
of Embodiments 1-84, wherein the animal litter composition further comprises at
least one of a dye, colorant, bleach, and a lightener.

[00163] Embodiment 86 provides the animal litter composition of any one
of Embodiments 1-85, wherein the animal litter composition further comprises
an antimicrobial agent.

[00164] Embodiment 87 provides the animal litter composition of
Embodiment 86, wherein the antimicrobial agent comprises at least one of a
zeolite, clinoptilolite, borax, boric acid, borax pentahydrate, borax decahydrate,
polyborate, tetraboric acid, and sodium metaborate.

[00165] Embodiment 88 provides the animal litter composition of any one
of Embodiments 1-87, wherein the animal litter composition comprises a
superabsorbent material.

[00166] Embodiment 89 provides the animal litter composition of
Embodiment 88, wherein the superabsorbent material 1s a superabsorbent
polymer.

[00167] Embodiment 90 provides the animal litter composition of any one
of Embodiments 88-89, wherein the superabsorbent material comprises at least
one of poly-acrylic acid sodium salt, a polyacrylamide copolymer, ethylene-
maleic anhydride copolymer, cross-linked carboxymethylcellulose, a polyvinyl
alcohol copolymer, cross-linked polyethylene oxide, and a starch-grafted
copolymer of polyacrylonitrile.

[00168] Embodiment 91 provides the animal litter composition of any one
of Embodiments 1-90, wherein the animal litter composition comprises at least
onc of an odor absorbing matcrial and an odor inhibiting matcrial.

[00169] Embodiment 92 provides the animal litter composition of
Embodiment 91, wherein the odor absorbing material or odor inhibiting material
comprises at least one of a metal oxide nanoparticle, cyclodextrin, zeolite,
acttvated carbon, a carboxylic acid, a silver salt, a copper salt, a zinc salt, an 1ron
salt, an alumium salt, Zinc chloride, zinc gluconate, zinc lactate, zinc maleate,
zinc salicylate, zinc sulfate, zinc ricinoleate, copper chloride, and copper

gluconate.
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[00170] Embodiment 93 provides the animal litter composition of any onc
of Embodiments 1-92, wherein the animal litter composition further comprises at
least one of a curable material, a resin, fly ash, metakaolin, shale, slate, pumice,
zeolite, a set retarding additive, a surfactant, a weight reducing additive, a heavy-
weight additive, dispersant, a crystalline silica compound, an amorphous silica, a
salt, a fibcr, a hydratablc clay, a microsphcre, pozzolan limc, watcr, an aqucous
base, an aqueous acid, an alcohol or polyol, a cellulose, a starch, an alkalinity
control agent, an acidity control agent, a density control agent, a density
modifier, a surfactant, a polymeric stabilizer, a crosslinking agent, a
polyacrylamide, a polymer or combination of polymers, an antioxidant, a heat
stabilizer, a foam control agent, a solvent, a plasticizer, a filler or morganic
particle, a pigment, and a dye.

[00171] Embodiment 94 provides an absorbent clumping animal litter
composition comprising: an absorbent component; a pumice component; and an
amorphous silica component.

[00172] Embodiment 95 provides an absorbent clumping animal litter
composition comprising: about 60 wt% to about 80 wt% of a bentonite
component comprising about 80 wt% to about 100 wt% montmorillonite; about
20 wt% to about 35 wt% of a pumice component comprising about 55 wt% to
about 90 wt% S10;; and about 0.01 wt% to about 8 wt% of an amorphous silica
component comprising about 70 wt% to about 100 wt% silica; wherein the
animal litter composition has a compacted bulk density of about 35 1b/ft" to
about 70 1b/ft’.

[00173] Embodiment 96 provides an absorbent clumping animal litter
composition comprising: an absorbent componcent; at lcast two componcents
having a lower density than the absorbent component, such that the composition
has a bulk density of equal to or less than about 50 1b/ft".

[00174] Embodiment 97 provides a system comprising: an absorbent
clumping animal litter composition comprising an absorbent component and a
pumice component; and a container for animal urination and defecation
comprising the animal litter composition therein.

[00175] Embodiment 98 provides a method of preparing an absorbent

clumping animal litter composition, the method comprising: forming an
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absorbent clumping animal litter composition comprising an absorbent
component; and a pumice component.

[00176] Embodiment 99 provides a method of using an absorbent
clumping animal litter composition, the method comprising: placing an
absorbent clumping animal litter composition 1n a contaimner for animal urination
and dcfccation, the absorbent clumping animal littcr composition comprising an
absorbent component and a pumice component; allowing an animal to at least
one¢ of urinate and defecate 1n the container such that at least one of urine and
feces contacts the clumping animal litter composition; allowing time to pass
such that the clumping animal litter composition forms clumps at least n
locations where the urine contacted the animal litter composition; and at least
partially removing the feces and clumps from the container to remove at least
part of the feces and urine from the container.

[00177] Embodiment 100 provides the apparatus or method of any one or

any combination of Embodiments 1-99 optionally configured such that all

clements or options recited are available to use or select from.
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CLAIMS:

. An absorbent clumping animal litter composition comprising;:
about 60 wt% to about 80 wt% of a bentonite component;
about 20 wt% to about 35 wt% of a pumice component; and
about 0.01 wt% to about 8 wi% of an amorphous silica component;

wherein the animal litter composition has a compacted bulky

density of about 35 Ib/ft’ (561 g/litre) to about 70 lb/ft (1121
g/litre).

2. The animal litter composition of claim 1, wherein about 80 wt% to about 100 wt%

of the bentonite component is montmorillonite.

3. The animal litter composition of claim 1 or 2, wherein the bentonite component has

a bulk compacted density of about 65 Ib/ft® (1041 g/litre) to about 80 b/t (1281 g/litre).

4. The animal litter composition of any one of claims [ to 3, wherein about 70 wt% to
about 100 wt% of the bentonite component has a particle size between about 10 mesh and

about 70 mesh.

5. The animal litter composition of any one of ¢laims 1 to 4, wherein about 70 wt%s to
about 95 wt% of the pumice component is amorphous metal silicates, having a formula

M,0O,-Si0,, wherein M is independently Al, Ca, Mg, Na, Fe, or K.

6. The animal litter composition of any one of claims 1 to 4, wherein about 55 wt%e to

about 90 wt% of the pumice component comprises S10;.

7. The animal litter composition of any one of claims | to 6, wherein the pumice

component has a bulk density of about 10 b/t (160.2 g/litre) to about 40 Ib/ft° (641 g/litre).

8. The animal litter composition of any one of claims 1 to 6, wherein the pumice

component has a bulk density of about 20 Ib/ft” (320 g/litre) to about 30 Ib/ft° (481 g/litre).

9 The animal litter composition of any one of claims | to 8, wherein the pumice

component has a particle size substantially between 9 mesh and 14 mesh.
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10. The animal litter composition of any one of claims 1 to 9, wherein about 70 wt% to

about 100 wt% of the amorphous silica component 1s silica.

I1. The animal litter composition of any one of claims 1 to 10, wherein about 0.001

wt% to about 8 wt% of the amorphous silica component 1s sodium sulfate.

12. The animal litter composition of any one of ¢laims 1 to 11, wherein the amorphous

silica component has a surface area of about 100 m*/g to about 160 m”/g.

13 The animal litter composition of any one of claims 1 to 12, wherein the amorphous

silica component has a density of about 5 Ib/ft’ (80 g/litre) to about 35 b/ (562 g/litre).

14. The animal litter composition of any onc of claims 1 to 13, wherein the amorphous

silica component has a density of about 10 Ib/ft” to 25 1b/At.

135, The animal litter composition of any one of claims 1 to 14, wherein about 60 wt%s
to about 100 wt% of the amorphous silica component has a particle size between about 18

mesh and about 50 mesh.

16. The animal litter composition of any one of claims 1 to 15, wherein the animal litter

composition further comprises a filler.

17. The animal litter composition of any one of claims [ to 16, wherein the animal litter

composition further comprises a density-modifier.

18. The animal litter composition of any one of claims [ to 17, wherein the ammal hitter

composition further comprises a binder.

19. The animal litter composition of any one of claims 1 to 18, wherein the animal litter

composition further comprises a de-dusting agent.

20. The animal litter composition of any one of claims 1 to 18, wherein the animal htter
composition further comprises at least one of a dye, colorant, bleach, a lightener, an

antimicrobial agent and a superabsorbent material.
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