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ANIMAL LITTER, PROCESS FOR PREPARING ANIMAL LITTER,
AND METHOD OF REMOVAL OF ANIMAL WASTE

FierD

0001} The present application relates to an animal litter, and more particularly to a litter

that includes ground corn cob. The application further pertains to a process for preparing

an animal litter, merhods for removal of animal waste, and related products, processes, and
methods.

BACKGROUND
{0002} Clumping animal litters are typically provided in the form of discrete plural

particles. The particles tend to agglomerare into solid masses or clurnps when wetted by a
25 P

J

Haguid waste such as animal urine. A number of such clumping litters are known, On
advantage of such clurnping litters is that the solid clumps, which are formed upon wetting
of the litter, can be separately removed as discrete entities from the remaining litter. The
clumped litter can be discarded by the animal owner, leaving behind a quantity of relatively
uncontamivated lirter for future use. Animal owners, particularly owners of house cats,
often find the clumping property of such hitters to be convenient for periedic cleaning of the
animal litter box. Ammonia-masking properties alse are desirable in animal litters because
ammonia, a breakdown product of the urea found in animal urine, is a significant factor that
contributes to the undesirable odor of animal waste, Some known asimal litters have good

ammonia-masking properties.

{0003} Many clumping animal litters are made from clays and other mineral substrates.
Such litters typically include particles of a mineral substrate, which substrate functons as an
absorbent and/or odor reducer. The particles may be coated with a liguid-activated adhesive
material, such as gelatinized starch, on the surfaces of the particles. When wetted, the

adhesive roaterial is activated and causes the discrete litter particles to agglomerate into

clamps.

{0004} Although clay-based litters may be functional as clumping animal litters, such

fitters may have different features and characteristics compared to other matedials. For

v
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example, one feature of clay litters is the high density of the clay component of the litter.
Because of this high density, a relatively heavy mass of litter must be used for a given volurme
of urine. In addition, the resulting clumps of soiled litter are somewhat heavy, and thus can
fracture inn the absence of strong particle adhesion. Another feature of clay litters is that,

because the clay is not biodegradable, the litter cannot be flushed into some sewage systems

after use. This may be inconvenient for certain animal owners,

{6005} En recogunition of these features, animal litters made from biodegradable

materials, such as seed hulls or other grain-based materials, have been provided. Such Htters
are often suitable for disposal by flushing into sewage systems. FPor instance, U.S, Pat. No.
6,014,947 purports to disclose a grain-based litter made from whole wheat or other ground

grains. In recognition of the features inherent in clurnping animal lirters, biodegradable

j—

itters that exhibit a clumping property have undergone developrnent. Like typical clumping
clay litters, such litters often comprise discrete particles of a liquid-absorbent substrate

having a liquid-activated adhesive coated thereon.

6006} Nurnerous litters are disclosed in ULS, Pat. Nos. 7,757,638; 7,753,002; 6,868,802;

5 i~

; 6,405,677, 6,216,634; and 6,098,569, as well as U.S. Application Serial MNo.

778, all assigned to Grain Processing Corporation of Muscatine, Iowa. These
5 £ & - N

fodas

patents provide excellent teachings as to organic, biodegradable litters that, in preferrec
embodiments, are based exclasively on nataral materials. The litters disclosed in these
patents have excellent arnmonia absorbing properties.

0007] The present application secks to provide an animal litter that differs from the

hererofore described litters.
SUMMARY

[0008] An animal litter, process for preparing the animal litter and a method for rernoval
- . : . . , , e s
of animal waste using the animal Heter are provided. The animal litter generally includes corn

cob and other ingredients.

SUBSTITUTE SHEET (RULE 26)
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[0009] In many embodiments, no more than about 5% of the corn cob particles used to
prepare the hrrer are Jarger than US. standard #30 mesh screen size while at least 50% of the
corn cob particles are smaller than U.S. standard #40 mesh screen size and at least 20%0 of

4
}

the pardcles are smaller than U.S. standard #80 mesh screen size.

{0016} In many embaodiments, not mutually exclusive with respect to the heretofore
described embodiments, the litter includes ar least about 35 weight % corn cob, a lubricant,
and a cohesiveness agent. The aniraal litter is in the form of discrete plural particles which

tend to agglomerate when wetted.

{6011} Further, in some embodiments a process for preparing an animal litter is also
provided. The process includes the steps of providing a mixture of at least a first sorbent
comprising ground corn, a lubricant, and a cohesiveness agent; and compacting the muxture
of into discrete plural compacted particles which tend to agglomerate when wetted. The
ground corn may be present in an amount of at least 35% and may have the particle size
distribution heretofore described. The litter may include additional sorbents, sach as wood

fibers, raalt sprouts, or cormn germ.
> IR ) ket

[6012] Additionally, a method for removal of animal waste is provided in some
embodiments. The method includes the steps of providing a container that includes an
animal litter, allowing an animal to excrete waste into said litter, whereby liquid presentin
said container as a result of said waste causes at least a portion of said ltter to agglomerate
nto at least one clump, and rerooving the clurop from the container. The anirnal litter
ncludes a first sorbent that comprises ground cormn, in many cases at least about 35% ground
corn, a lubricant, and a starch cohesiveness agent. The corn may have the particle size
distribution heretofore described. The animal litter is in the form of discrete plural
compacted particles which tend to agglomerate when wetred. Further, the cohesiveness
agent is present in said litter 1o an amount effective to enhance the tntraparticle cohesion of

said particles.

0013} These and other aspects may be understood more readily from the following

description.

-3
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0014} Additionally, a method for removal of animal waste is provided in some

embodiments. The method includes the steps of providing a container that includes an

amimal litter, allowing an animal to excrete waste into said litter, whereby liquid present in
said container as a result of said waste causes at least a portion of said litter to agglomerate
into at least one clump, and removing the clomp from the container. The animal lrrer
includes a first sorbent that comprises ground com, in many cases at least about 35% ground
corn, a lubricant, and a starch cohesiveness agent. The animal litter 15 in the form of discrete
plaral compacted particles which tend to agglomerate when wetted. Further, the

cohesiveness agent is present in said litter in an amount effective to enhance the intraparticle

cohesion of said particles.

j0015] In other embodirments, an additive based on spent carbon is provided. Spent
carbon material is subjected to heat and mechanical work, typically using an extruder, to
obtain an odor-absorbing carbon product. The odor absorbing product may be
incorporated into the litter but also may be used in other applications. Methods for

preparing such spent carbon additive also are provided.

6016} Also encompassed by some embodirnents of the invention are litters based on or

incorperating malt sprouts or wood powder, as described hereinbelow, and methods for

4
}

removal of animal waste using such litters, as described hereinbelow, Also encompassed by

some embodiments are litters that include combinations of the foregoing,

0017} These and other aspects may be understood more readily from the following
description.

DETAILED DESCRIPTION

6018} The anirpal litters described berein may be formulated as cluraping litters or as
non-clurnping Heters but generally is provided in the forra of a clumping litter. The litter

preferably is formulated to take the form of pellets or other compacted forms, particularly

when the Htter is intended as a cat litter,

SUBSTITUTE SHEET (RULE 26)
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[0019] After the litter has become soiled, the licpid in the animal urine will cause some

of the litter to form a clump. The soiled litter then may be removed from the box by

reracving the clurmp and any solid waste litter from remaining unsoiled litter and disposing

i1
3

of the soiled litter. Alternatively, the soiled litter may be removed without separating it from

any unsoiled litter in the box, by disposing of all or substantially all of the litter in the box.

o either case, animal waste will be thereby removed. Optionally, the supply of litter may be
3 J 1 J J

replenished with fresh litter.

{0020} A range of desired properties for clumping animal litter has been identified.
These properties include biodegradability, high sorption capacity, cohesion, clumpablility,
ammonia and other odor masking, a density and texture that is acceptable for the target
amimal, clump strength, tendency to remain dumped, clump weight, and cost. In general,
the various ingredients and processing conditions may be selected to accommodate a desired
combinaton of properties. Some combinations of ingredients and processing conditions
may not yield a litter that is commercially satisfactory. Selection of appropriate ingredients

and processing conditions will become apparent upon review of the following description.

0621} tn one embodiment, the animal litter i in the form of discrete plural particies,
which particles generally are sufficiently cohesive for use as an animal litter. By “particles” it
is contemplated granules or pellets ebtained by compaction. The compaction may be any
process suitable for compressing the ingredients from which the litter is composed to an
extent that the internal cobesion of the ingredients is increased. Generally, the mass of
ngredients should become sutficiently internally cohesive for use as an animal litter. The
preferred method of compaction is by pelletizing the mixtures of ingredients in a peller mill,
but other processes (such as extrusion) may be emploved. Generally, the pellets formed in a
. s / J X J R A
peller il (or the extrudate formed upon extruding the litter components) should be

subjected to a process such as crumbling, to reduce the size of the pellets {or extrudate),

i1
Hy

10022} The animal Htter generally includes ground corn cob in combination with other
materials. Corn cob is believed to function as a sorbent for animal urine, and to contribute

tavorably to the clumping propertes of the litter. To enable clumping, the ground corn cob

SUBSTITUTE SHEET (RULE 26)
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should be provides as a finely ground marterial. In this regard, the corn cob material may be

finely ground such that it passes through a 1/16 inch screen, such as found in a hammer
rauil. Other forras and particle sizes of corn cob material may also be included in the animal

T
Hiter, For example, corn cob material may be ground to have a larger and/or smaller particle
In many embodiments, no

an U.S,

size and may also be included in a combination of particle sizes

more than about 5% of the corn cob particles used to prepare the litter are larger th

standard #30 mesh screen size while at least 50% of the corn cob particles are smaller than

U.S, standard #40 mesh screen size and at least 20% of the particles are sroaller than US

standard #80 mesh screen size. Although it is not intended to limit the invention to a
particalar theory of operation, it is believed that the particle size distribution heretofore

described will yield particles with sufficiently small surface area 1o enhance absorption of

Hauid relative to particles of larger surface avea while still allowing for ready processing in the

manner discussed herein.

{0023} In some embodiments, the ground com cob has the following screen profile:
Yo over | Yo over | Y% over Ya % over | % over Yo Total
#3 Hi4 #20 over #H40 #30 Thru
#30 #80
0.3 0.5 06| 121 21.6 334 31 99.5
0024} The corn cob material may be included in the litter in range of amounts. For

exarople, in one form, the corn cob materal is included such that it forms at least about 35%
of the overall animal litter coraposition. The corn cob material may also be included in
larger amounts, such as about 65% of the animal litter composition. In one form, the corn

cob material cluded in an amount of about 30% to abour 85%.

{00251 The animal litrer may include one or more lubricants including fats, oils and

ruixtures thereof. The lubticant is not necessarly believed to provide desived properties
itself to the litter, but is believed to be useful in connection with the preparation of the litter.
The lubricant can be present it any amount sufficient to facilitate the compaction of the

animal litter composition into patticles, as described herein. For example, in one form, the

-6
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animal litter includes ground virgin corn germ. Virgin germ contains oils and used as a
fubricant. The gerrn may be included in any suitable amount. A typical range of amounts

will be frora about 1% to about 10% by weight.

{0026} Other suitable lubricants include, for example, fats and oils. Exemplary fats
include lauric fats, such as babassu, coconut and palm kemel, and animal fats, such as butter

oil, chicken fat, lard and beef tallow. Exernplary oils include fish oils, such as menhaden,

and vegetable oils. Preferred vegetable oils include, for example, canola, cocoa butter, corn,
cottonseed, olive, palm, peanut, rapeseed, soybean and sesame. Preferably, the lubricantis a
vegetable oil because animals are often attracted to animal fats and fish oils as a food source.

When used, such lubricant may be effect, may be used in any suitable amount, such as 1-

10% by the weight.

0027} The animal ltter also includes at least one cohesiveness agent which is ernployed

4
}

to effect intraparticle cohesion. Prior art litters employ modified, pre-gelatinized starches to

o

A
15
ey

effect adhesion between particles of litter, e, interparticle adhesion. When a polysaccharide

cobesiveness agent is employed, the cohesiveness agent is believed ro provide additional

hydroxyl groups, which eshance the bonding between grain proteins within the litter
granule. It is further believed that the additional hydroxyl groups so function by enhancing
the hydrogen bonding of proteins to starch and to other proteins, The cohesiveness agent

may be present in any amount sui itable to enhance the cohesiveness of the e granules of animal

litter.

o028} The cohesiveness agent preferably is a polysaccharide. Any suitable

L ) : L - : , , - .
solysaccharide may be used in conjunction with the invention and thus, for example, the
cohesiveness agent may comprise one or more polysaccharides such as dextrins,
maltodextrins, starches, flours, cellulosics, hemicellulosics, and the like. Preferably, the
cohesiveness agent comptises a starch, and most preferably, the cohesiveness agent
comprises a corn starch, It has been found that non-gelatnized, unmodified starches are

especially suitable for use as cohesiveness agents in conjunction with the invention, When

-3
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3
v

unmodified starches are employed, it is believed that such starches may contribute to a small

extent to interparticle adhesion in the clumped litrer.

0029} The cohesiveness agent may further include a fibrous material. Fibers for use as
a cchesiveness agent include soluble and inscluble fibers such as apple fiber, barley-bran

flour, barley-flour, brewers spent grain, carrageenan gum, citrus fiber, citrus pulp sacs, cocoa,
corn bran, corn fiber, dried cranberdes, fig powder, guar gum, gum agar, guro Arabic, locust
bean gum, oat bran, cat fiber, pea fiber, powdered cellulose, dried prunes, defatted rice bran,
stabilized rice bran, rice fiber, sodium carbozymethyiceliulose, soy fiber, sugar beat fiber,

wheat bran, and defatted wheat germ, Other suitable fibers include, for example, cellulose,

microcrystaliine cellalose, resistant starch, chitin/chitosan, methylcellulose, hydroxypropyl

methyleellulose, carboxymethyleellulose, pectin, alginate, karava, tragacanth, gellan

arabinogalactan, inulin, konjac flour, psyliium seed husk, curdlan, and polydextrose. Ttis
contemplated that some of these materials will function as sorbents in some embodiments.
To the extent that a cohesiveness agent is indeed in the ltter formation, the cohesiveness

(29

agent is an ingredient that is different from the “sorbent.” In other words a litter thar is said
0 include both a “sorbent” and a “cohesiveness agent” will have separate ingredients for the
sorbent and the cohesiveness agent, even though the cohesiveness agent may have its own

sorption properties and even thought the sorbent may contain plant fiber.

0036} The cohesiveness agent may be included in a variety of amounts. For example,
i one form, the cohesiveness agent 1s included in a range of about 5% to about 40%. Othes
cohesiveness agents and amounts of cohesiveness agents may be included as discussed in
more detail below. The litter may include further includes a supplemental cohesiveness
agent, which is an ionic species that is believed to enhance protein-protein and/or protein-
starch interactions. Any suitable 1onic salt may be used in conjunction with the inventon.
For example, the supplemental cohesiveness agent may be selected from among the alkali
and alkaline-earth salts of common anjons, such as the halide, nitrate, nitrite, carbonate,
phosphate, sulfate, and bicarbonate salts, and the like. Exemplary supplemental
cohesiveness agents include of sodium chloride, calcium chloride, sodium carbonate, calcium

carbonate, sodium bicarbonate and ruixtures thereof. The supplemental cohesiveness agent

-
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may be present in any amount sufficient to assist the cohesiveness agent in enhancing the

cohesion of the animal litter granules.

0031} Further, the animal litters may include ingredients such as whele ground grain, or
grain meal. By “plant meal” it is meant to include meals or tlours from grain, beans, grass
and the like, which are typically thought of as agriculturally derived meals or flours. Any
plant meal that may be formulated into a cumping litter in accordance with the teachings
herein may be deemed suitable for use. The plant roeal preferably is a grain meal, 1e, a

ground grain, and preferably is a ground whole grain. In some embodiments, ground fines

cann be removed from a whole grain meal, such as by screening. The remaining ground

product is still deemed to be a whole grain meal within the meaning of the present

3
H
i

application. Suitable plant meals include, for exaruple, corn meal, soy meal, sorghurm meal,
alfalfa rocal, barley meal, and the ke, Combinations of two or more of the foregoing mas
be used. Preferably, the grain meal used in the animal litter includes a grain meal derived

from an oil-rich orain. Most preferably, the grain meal is derived from corn grair
fe) iy 7 & -

6032} For practical considerations, the grain meal preferably consists of a whole
unprocessed grain meal, though a processed grain meal or a corabination of a whole grain

meal and a processed grain meal may also be used in the animal litter. By “whole grain

-y

9 -

meal” it is meant to include a milled whole grain, such as grain meal that is preduced in a wet
ot dry milling process. Processed grain meal includes, for example, meal or flour from
which the germ or bran has been removed. In one preferred embodiment, the grain meal
used in the animal litter includes whole corn meal or 2 combination of whole com meal and
processed corn meal, such as defatted cornt meal obtained from a solvent extraction or press

extraction process.

6033} In some ernbodiments, the litter includes a plant fiber that is effective in
enbancing the agglomeration of the particles of litter when werted. In one forr, the fiber is

present in at least an amount effective to enhance the agglomeration of the particies of
animal litter when the particles are contacted with a liquid such as animal urine. Without

being bound by any particalar theory, it is contemplated that the fiber provides for an

SUBSTITUTE SHEET (RULE 26)
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enhancement of clump strength, or an increase in clump cohesiveness, and in many
embodiments, an increase in both clump strength and cohesiveness. The enhancernent in
particle agglomeration, with respect both to clump strength and cohesiveness, is believed to
L - , , . . .

be due to enhancement of adhesion between the particles, which in some cases is believed o
be due to hydrogen bonding phenomena. Clump strength is a measure of the force required

tvofa

v

o fracture a clump of animal lirter, while cohesiveness is a measure of the friab:

clurop. A hi

gh clump steength is advantageous in that it reduces the hikelthood of breakage

& <

of the clumps, thereby allowing the sofled aniroal litter to be removed more effectively.

igh clump strength also minimizes the likelihood of leaving behind sciled animal litter that
may break off upon removal of soiled clumps. Both clump strength and cohesiveness, but
especially cobesiveness, may be qualitatively evaluated with the increase in these properties

being evaluated relative to an animal litter that does not include the fiber.

[0034] Any suitable plant fiber or combination of fibers may be used. Exemplary plant
fibers include grain bran and citrus residues. Preferred grain brans include, for example,
wheat bran, corn bran, soy bran, sorghurm bran, barley bran, or any combination thereof.
Preferably, the grain bran includes a ground corn bran. In one form, the grain bran is
preferably present in an aracunt of froem about 1% to about 90%, more preferably frorm
about 3% to about 70%, even more preferably from about 4% to about 50%, and most
preferably from about 5% to about 30% by weight of the animal litter. These amounts are
exclusive of any bran present in the grain meal, with the proviso that the invention is not
ntended to encornpass ground whole grain to which nothing has been added. If the litter is
embodied i a product that comprises one or both of grain roeal or grain gerro in
combination with a grain bran, the grain bran being a bran from the same grain from which
the meal is derived, then in preferred embodiments the bran is present in the Hiter in an
amount greater than that in which the bran would naturally be present in ground whole

grain. Preferably, the bran is present in an amount of at least 5% more than would be
present in the ground whole grain; more preferably, the bran is present in an amount of at
feast 10% more than would be so present. In some embodiments, a litter may comprise one

or both of a grain meal or grain germ in combination with a grain bran, the grain bran beiog

SUBSTITUTE SHEET (RULE 26)
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a bran from a different grain than the grain from which the meal or germ is derived. More

genetrally, the germ, grain, and cohesiveness agent should be present as discrete ingredients,

. L o . . : .

by which is contemplated that the vadous coraponents of the litter do not comprise a whole

ground grain, or constitute ingredients which when combined and ground are indistinguish-
T fmrver - JR £y . - - - ot 4 - ~ R AR

able from whole ground grain (although whole ground grain may be a component of the

anirnal litter).

[0035] The plant fiber used can include a combination of fibers, In one embodiment,

the combination of fibers includes a combination of grain bran and citrus fiber. In this
embodiment, the fiber can include a mixture of a grain bran, citrus peels and citrus pulp.

When the fiber includes grain bran and a citrus peel/pulp combination, it is preferred that

the grain bran is present in an amnount of from about 10% to about 20% by weight of the

itter, and the combination of citrus peel and citrus pulp s present in an amount of fror

3

abeut 10% to about 20% by weight of the animal litter,

[0036] Because the animal litter is made from biodegradable materials, the lrter is
subject to spotage, such as by molding or bacterial action. To prevent or inhibir such
spoilage, the litter can include a roicrobial inhibitor. A microbial inhibitor can be present in
any amount effective to inhibit or prevent the spoilage of the animal litter, Typically, any
ingredient capable of maintaining a pH of the animal litter from about 3 to about 5.5 is

effective to prevent or inhibit spoilage of the animal litter.

0037} In one embodiraent, the spotlage inhibitor is a mold iohibitor. Any suitable mold
inhibitor can be employed in conjunction with the invention. The mold inhibitor can

tude, for example, sodium chicride (which can also provide supplemental cohesive
properties), propionic acid, propionate salts (e.g., sodium propionate, calcium propionate
and the like), citric acid, citrde acid salts {e.g., sodium cirrate, calcium citrate, potassium citrate
and the like), benzoate salts {e.g., sodium benzoate), parabens (e.g., methyiparaben,
ethylparaben, propylparaben and the like}, sorbic acid, and sorbic acid salts (e.g., potassium
sorbate and the like), lactic acid and lactic acid salts, acetic acid and acetic acid salts, alginic

acid and alginic acid salts, and any combination thereof.
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0038} Preferably, the mold inhibitor includes citric acid, sodium chioride, potassiom
sorbate, or any combination thereof. More preferably, the mold inhibitor includes a
combination of citric acid, sodium chioride and potassium sorbate or a combination of citric
acid and sodium chloride. When citric acid is used, it is preferably present in an amount of
about 0.5% to 2% by weight of the animal litter. When sodium chloride is used, it is
preferably present in the animal litter o an amount of about 2% by weight of the animal
hitter (sodium chloride is believed to function as a supplemental cobesiveness agent when
used in this amount). When potassium sorbate is used, it is preferably present in the animal

litter in an amount of from ¢.1-0.5%, more preferably from 0.1-0.2%, by weight of the

7 3

animal litter. Other microbial inhibitors may be included if desired, and such ingredients can

be present in any amount suitable for their intended purpose.

[0039] The animal ltter may also include other materials to help in odor absorption
and/or elimination. For example, the animal litter may include an odor-absorbing effective
amount, such as an amount of 2 to 5%, of a carbon-based odor-absorbing material as

described in U.S. Application Serial No. 61/600,966, filed February 20, 2012 and entded

“Odor-Absorbing Materials And Processes For Their Preparation And Use”

[0040] The litter may be provided with a fragrance-imparting material to provide a
pleasant scent. In one aspect, a scent is provided from a nataral source, such as but not
fimited to alfalfa, almond, amber, angelica root, anise, apple, apricot, banana, basil, bay, bay
faurel, benzoin, bergamot, bitter orange, black pepper, bois de rose (rosewood), cajeput,
cardamorm, carrot seed, cedarwood, cedarwood atlas, cinnamon, citcenella, citrus, clary sage,
clove, cocoa, coconut, coffee, coriander, cranberry, cypress, elemi, eucalyptus globulous,
eucalyprus, fennel, frankincense, galbanum, geranium, German chamomile, ginger,

N

grapefruit, helicheysum, hyssop, jasmine, juniper berry, lavender, lemon, lemongrass, lily,
linden blossom, mango, maroram, melissa, miot, myrrh, myrde, neroli, niaouli, nuimeg,
orange, oregano, palm, parsley, patchouli, peach, peppermint, petitgeain, pine, pineapple,
raspberry, Roman chamomile, rose, rosemary, sandalwood, spearmint, spruce, strawberry,
tea, thyme, vanilla, vetver, violet, yarrow, viang ylang, and the like. Plant parts that do not

(&2

provide a scent or have very Jow scent but that are visually appealing can also be used. The
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plant parts can be subjected to a process to reduce the size of the parts to a size suitable for
addition to an animal Herer,

3
i
¥

0041} Essential oils or other plant extracts can be used in the litters described herein.
Extracts can be physically obtained, such as by pressing or squeezing, or by using solvent,
such as cil, organic solvent, or water, to process plant parts. For example, orange oil can be

obtained from orange peels, and rose oil can be extracted from rose petals using vegetable or

oil. Comrmercially-avatlable essential oils can also be used, if desired. By one

mineral

i

approach, one or more plant extracts or essential oils can be blended o provide a desirec
scent. For example, a blend of plant extracts can be provided te give a rose, “ecarthy,”
“spring,” “fresh,” “ocean,” or other desired scent as can be readily formulated by a skilled
person in the art,
0042] In one aspect, the deodorizing agent may include natural or synthetic fragrances.
Suitable fragrances include, for example, Modern Lavender, Lavender Fields, Natural Fresh
Clean, Baby Fresh Natural, Natural Amber Balsam, Nataral Sweet Amber, Natural Fresh
Citras, Natural Fresh Adr, and Rose from Fragrance West, Van Nuys, California, Baby Fresh,
Lilac, Violet, Rose, Jasmine, and Lavender from Bell Flavors & Fragrances, Inc,,
Northbrook, flincis, Natural Lavender, Rose Geranium, Natural Rosemary Mint, Baby
Powder, and Fresh Blossoms Natural from Flavor and Fragrance Specialties, Mahwah, New

Jersey, and Lavender, Jasmine, Amber, and Fresh Wave from Alpha Aromatics, Fox Chapel,

Penasylvania.

[0043] In some embodirnents, the litters provided herein include colorful plant parts,
such as flowers, Hower buds, petals, or the like, to provide visually appealing colored

particles to the litter. In one aspect, the colorful plants parts also provide a natural scent to

the litter. In apother aspect, the colorful plant parts are provided in combination with a

natural based fragrance, such as with a scented oil. For exarnple, brightly colored particles
Iy

made from dried flowers and petals are often weak it scent and the fragrance of the particles

cann be enhanced by inclusion of a natural or synthetic fragrance.
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0044} The litter may include a blend of essental oil formulated to have lavender scent.

4
i
s

For example, “Natural Lavender” fragrance ltem# 114B13 or 112E13 made by Flavor and
Pragrance Specialties, Mahwah, New Jersey, can be sprayed onto the animal tter at the ratio

of 1.6 to 3.5 pounds per ton to provide the litter with a lavender scent.

{0045} By another approach, a blend of essential oil formulated to fresh blossom scent,
like the “Fresh Blossoms Nataral” fragrance Irero# 112B17 made by Flavor and FPragrance
Specialties, Mahwah, MNew Jersey, can be sprayed onto the animal litter at the ratio of 1.6 to

5 peunds per ton to provide the litter with a fresh flower blossom scent.

{0046} The litter may include dried lavender flowers and flower buds can be added to
the lavender or fresh blossorn scented Litter at a ratio of 1 to 6.3 pounds per ton of litter.
The dried lavender tlowers and buds provide a pleasant and sweet scent to the litter while
also providing bright colored particles which are appealing to consumers. The flowers
provide the impressicn of a natural fresh scent even though the scent is provided primarnily

from the essential oil.

6047} I another aspect, dried global amaranth flowers and flower petals can be added

t0 the lavender or fresh blossom scented litter,

{0048} By another approach, no scented oils are added to the litters. Instead, dried
global amaranth flowers and flower petals are added at a ratio of about 0.88 pounds per ton
of litter and lavender flowers and buds are added at a ratio of about 6.3 pounds per ton of

itter, The global arcaranth flowers and petals have significantly brighter color than the
lavender flowers and provide brightly colored particles that are appealing to consumers but
are weak in scent. The dried lavender flowers and buds provide an zappezﬂing visual
appearance and a pleasant and sweet scent to the litter. The colorful amaranth flowers and
scent from the Javender flowers provide consumers with the impression of a patural, fresh

scent.,

{0049} I yet ancther aspect, dried “forget-me-not” flowers, rose petals, purple clover
tflowers, global amaranth flowers and flower petals, cornfiower, cowslip, 5t. John’s wort

flowers, yarrow flowers, or field poppy flowers, are added to the litter at a ratio of about

- 14 -
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.88 pounds to 2 pounds per ton of litter. The dried flowers and petals provide brighdy

colored particles that are appealing to consumers.

[0050] By one approach, the scent of the litter can be changed seasonally. For example,
the litter can be scented to reflect each of the four seasons of the year. For example, a
coffee scent can be prepared from spent cotfee grounds. A vanilla scent can be provided

trom vamiia exteact. A coconut scent can be provided from coconut copra pellers. A

strawherry or apple scent can be provided by addition of apple or strawberey by-products,

0051} In some cases, the animal litter including plant parts and/or fragrance is
packaged under conditions effective to lengthen the shelf life of the scented product. In one
aspect, the scented litters can be packaged in a plastic bag with oxygen barrier properties,
such as, for example, a laminated polyethylene and polyester or nylon plastic package. In

ancther aspect, the packaging is purged with nitrogen gas to reduce the oxygen level inside

1
H

the package to less than 10 percent v/v, preferably less than 2 percent v/v. The lower
oxygen content would reduce the oxidization of components of the natural fragrance, which
was believed to reduce the shelf life of the nataral fragrance. Under these conditions, the

shelf life of the scented litter is at least about 20 weeks,

4
}

[0052] The animal Htter preferably has a moisture content sufficiently high to prevent
the articles of animal litter from becoming friable and sufficiendy low to allow additional
moisture to be absorbed. Preferably, the moisture content of the inventive animal litrer is
less than about 30% based on the weight of the hitter. More preferably, the moisture content
ranges from about 3% to about 25%; even more preferably, the moisture content ranges
from about 5% to about 20%; and most preferably the moisture content is from about 5%

to about 15%. 1t is contemplated that some of the moisture in the animal litter will be
present originally in the sorbent materials and/or cohesiveness agent. In some

embodiments, the moisture content will be about 12% or less

[0053] In exemplary embodiments, the animal has been found effective in suppressing
odors of animal waste such as animal urine. Animal urine contains urea, allantoin, or other

compounds which break down o form ammonia. The ammonia odor of spent animal litter
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is often considered to be objectionable. Animal litters made in accordance with this
application will be effective in subsrannally reducing arnmonia odors, and a hitrer box
(housed or exposed) containing such litter will remain substantially free from amrmonia

adors for about 30 hours or more after the animal has excreted waste inte the Hrter.

{0054} In one form, the animal litter preferably has a density sufficient to allow
interparticle binding, vet that will runimize the weight of the litter. The litter preferably

a bulk deunsity ranging from about 400-800 ky/ /13, Lighter density may bave a rendency to
make the litter too light and result in “tracking” by an animal, such as a cat. Density
preferably is evaluated after loosely filling a container and measuring the weight of a specific

volume of the ltter,

[0055] It will be appreciated that the particle size distribution can have an effect on the

-+

functional properties of the animal litter. If there is a relatively high population of very large
particles, the litter may absorb liguids more slowly and also may be less effective in masking
ammonia odor or other undesirable odors of spent animal litter. On the other hand, a
velatively high population of small particles or fines can result in “tracking” and reduced
clurap strength. In roany embodiments, the particle size of the finished litter is such that
more than 90% of the particles are larger than a U.S, standard #20 mesh screen size while

3

essentially all of the litter 1s smaller than 2 U.S. standard #5 mesh screen size. In some
embodiments from 8-15% is larger than a U.S. standard #8 mesh screen size; 55-

farger than a ULS. standard #14 mesh screen size but smaller than a U.S. standard #8 mesh
screen size, where essentially all of the rest is between a U.S. standard #14 mesh screen size

and a U.S. standard #20 mesh screen size. In some embodiments finer particles are not

present; in other embodiments, finer particles are present in an amount effective to about

20%; 1o some cases, up to about 15%; and in some cases, up to abour 12%.
{6056} Because the anirnal litter is to be used to absorb animal waste, e.g., urine, the

litter should have an absorption capacity sutficient to allow the animal litter to so function.

The absorptien capacity of the litter preferably is at least about 0.05 mi water per gram of

f—

itter, more preferably ranges from about 0.5 to about 1.5 ml/g, and most preferably ranges
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from about 0.5 to about 1.0 mi/g. The absorption capacities specified herein are determined
per gram of animal tter, based on the absorption of delonized water. Preferred absorption
capacity ranges based on the absorption of deionized water are believed to approximate that

of animal urine.

{0057} Other properties may be desired of an animal litter. For example, to minimiz
inconvenience and mess associated with packaging, mansporting, and using the litter, the
litter preferably generates a roinimal aroount of dust. In one form, the preferred litters do
not generate substantial dust, and ordinarily do not require dust reducing agents {although
such may be added if desired). Moreover, the preferred litters have a sand-like texture that is

not fluffy, which is preferred by domestic animals such as cats.

[0058] Another preferred property is dumping etticiency. Clumping efficiency is the
amount of litter required to form a clump with a given volume of liquid, with lower amounts

~

of required litter corresponding to higher d'umping etficiencies. Preterably, to absorb 30 mi

o

animal urine, less than about 60 g of litter is required; more preferably, less than abour 40 g

is required.

{6059} Other desived properties include biodegradability and tendency to remain
clurnped over ume. Biodegradability is a particularly preferred property when it is desired to
dispose of clumps of litter by flushing them into the toiler. The litter is believed to be at
feast as biodegradable as other grain-based litters, and thus the litter may be disposed of by
flushing, even into a septic system. Moreover, the litter exhibits controlled water-absorbing
capacity, making it easily flushable down a toilet without excessive expansion. This property
can help avoid blockages of drain pipes, e.g., when cat owners flush the soiled litter down
the toilet. Tendency to remain clumped refers to the stability of the clump of the soiled

Hrrer. A clumping litter should remain clumped for ar least 24 hours after the clump has

tormed. In one form, the litters have an excellent tendency to remain cluraped.
6060} A process for preparing an animal Heter is also provided. Generally, the process

comprises compacting ingredients forming the animal litter into discrete plural particles of a

size suitable for use as a litter. In some embodiments, the particie size is accomplished by
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reducing a larger mass to the desived size. Preferably, the process inclades a step of
c;orni,,actiﬂg or compressing the particles of animal litter into granules or pellets, which most
preferably is accomplished in a pelletizing operation. The stabilizer or roold inhibitor,
cohesiveness agent, and/or lubricant, when used, can be added at any suitable stage, and

preferably are mixed with the other components of the litter in the desired proportions prior

o pellerizing of the grain-based substrate.
6061} When a pellet mill is employed, the moisture content in the pellet mill feed

preferably is in the ranges described herein with respect to the meisture content in the
tinished product, and preferably is 10-14%. Optionally, moisture can be added to the
feedstock in the form of liquid water to bring the feedstock to the desired moisture content.
The temperatare o the pellet mill preferably is brought to abour 70-90°C,, e.g., 82°C., using
steatn, The peller mill may be operated under any conditions that impart sutficient work to
the feedstock to provide pellets. It is believed that the particle size of the starting matesials,

the temperature within the pellet mill, and other variables can atffect the properties of the

final product. The peliet mill can be operated with 2 suitable die (e.g., a 3/32 in. times

:
s

5/32 in. die) at a pressure and temperature effective to provide pellets. The pellets

/

preferably are then crumbled in a pellet mill crumbler to provide discrete plural particles
having a particle size capable of passing through an 8 mesh screen but being retained on a
20 mesh screen, or otherwise as described above. As described herein, lubrication is

preferably provided by adding a virgin germ. 1o other embodiments, lubrication may be

provided by adding another lubricant, such as a vegetable otl.

[0062] A method for removing animal waste is also provided, which method generally
contemplates providing a container containing an animal litter described herein, allowing an
animal to excrete waste into the container, whereby moisture from the waste causes the
anirnal litter to agglomerate into at least one clump; and removing the clump of litter from
the container and preferably any solid waste so as to remove the animal waste, By
“container” is meant to include any enclosed or partially enclosed area, such as a litter box, a
cage, a stall, a pen (sach as a poultry coop), or the like. The method for the removal of

animal waste 1s conternplated to be useful for all animals capable of excreting waste on land,
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such as cats, dogs, mice, birds, gerbils, reptiles, and other animals, and finds particalar
applicability in connection with removal of waste from domestic house cats. The method
for the rernoval of aniroal waste also may be useful for the removal of waste generated by

farma animals such as chickens, livestock, or the like,

0063} Wood powder

[0064] In one form, the animal Htter generally includes finely ground pine wood powder

~

in cornbination with other materials. More specifically, finely ground pine wood powder is
mixed with at least one lubricant and at least ene cohesiveness agent to form the animal

litter,

[0065] The finely ground wood powder is believed to function as a sorbent, an odor
absorber and/or a fragrance for the litter. The finely ground wood powder may rake a
variety of forms and may be included in a variety of amounts. For example, the finely
ground pine wood powder may take the form of a powder having particles that are
configured to pass through a 20 mesh sieve. Other forms and particle sizes of the finely
ground pine wood powder may also be included in the anmimal hitter. For example, pine

: . , . :
wood powder material may be ground to have a larger and/or smaller particle size and may

alse be included in a combination of particle sizes. In some embodiments, the wood

—

powder is included in an amount that is effective to absorb

-

iquid but not so high in amount

3 o 3

as to fracrure the clump formed upon agglomeration of litter. It is believed that the powder
will swell when placed into contact with Haguid. If the swelling is too great, the litter may
clunmp but the clump may be toc friable to function adequately as a clumping animal litter,
Generally, the clumps should be sufticiently cohesive to enable removal or the dump from
unspoiled animal litter. The exact amount of the wood powder will depend on a number of
tactors, mcluding the overall composition of the product and, it is believed, the particle size

distribution of the wood powder starting raterial.
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[03066] In some embodiments, the wood partcles have the following particle size profile:

Ower 10 Mesh (.0-0.5

Ower 20 Mesh Max. 30%

Through 40 Mesh Min. 20%

Pan Balance
[0057] In some embodirnents, the particles have the following profile:

%% %%
Yoover | Yo over | Yo over | over | Yoover | Y%over | Thra
#H3 #14 #H20 H30 HAG #H30 #80 Total

Wood Flour

2021 0.5 0.7 0.4 6.8 17.0 51.0 252 10
0068} The pine or other wood powder may also be included in a range of amounts,

For example, in one form, the wood powder is included sach that it forms ar least about

1
H
i

10% of the overall animal litter composition. The wood powder may also be included in

o /T"U/

arger amounts, such as at least about 40%, and in some cases, at least about 65% ot the

animal litter composition. In one form, the pine wood powder is included in an amount of
about 10% to about 85% by weight; in some embodiments, from 10-20% by weight. In
some embodirments, the wood powder is included 1o an arnount thar is effective to absorb

Hiquid but not so high in amount as o fracture the clurop formed about agglomeration of the

&
v 4
H }
H

tter, It is believed that the powder will swell when placed into contact with liquid, If the

$1e
il

17}

w

swe is too great, the litter may clump but the clump may be too friable to function

C"O.

adequately as a clumping animal litter. Generally, the clumps should be sufficiently cohesive
to enable rernoval on the clump from unspoiled anirmal litter. The exact amount of the
wood powder will depend on a number of factors, including the overall composition of the
product and, it is believed, the particle size distibution of the wood powder starting
material,

6069} It will be appreciated that the particle size distribution can have an effect on the

tunctional properties of the animal hitter. If there is a relatively high population of very large
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particles, the litter may absorb liquids more slowly

ammonia odor or other unde

relatively hich population of srmall particles or fines can result in “rracking” a
latively hig n of sroall particles or fi n result in “rracking”

clump strength.

sirable

In some embodiments,

the litter has the following st
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odors of spent animal hrrer. On the other |

rand also may be less effective in masking
and, a

nd reduced

¢ distribution:

% Cver % Over % Over # Y Over % Over | % Over # | Y% inpan
HE Sieve | #14 Sleve 20 sieve #30 Sieve | #40 Sieve 80 Sieve
8-15 55.75 10-20 < 6 <3 <2 <1
0070} Malr Sprouts
{0071} The anirnal litter generally includes ground malt sprouts in combination with

other materials. Ground malt sprouts are believed to function as a serbent for animal urine,

and to contribute favorably to the clumping properties of the litter. To enable clumping, the

ground malt sprouts should be provided as a finely ground materal. In this regard, the malt

sprouts may be finely ground such that it passes through a 1/16 inch screen, such as found

in a hammer mill. Other forms and particle sizes of malt sprouts may also be included in the

animal litter. For example, malt sprouts may be ground to have a larper and/or smaller
N > N J ol )

particle size and may also be incladed in a combination of particle sizes. For example, in

many embodiments, no more than about 5% of the toral partcles ave larger than a US.

standard #20 mesh screen size while at least 50% of the total particles are stoaller than US

;....

standard #40 mesh screen size and at least 20% of the particles are smaller than a U.S.

standard #80 mesh screen size. While not intending to limit the invention to a particular

theory of operation, it is believed that the particle size in this range will provide a large

surface area for the malt sprouts when in the animal litter particles but will enable ready

pIOCCSSIHg.

0072} The malt sprouts may also be included in range of amounts. For example, in one
form, the malt sprouts are included such that it forms at least about 20% of the overall

anirnal litter composition. The malt sprouts may also be included in larger arnounts, such as
about 65% of the animal litter composition. In one form, the malt sprouts are included in

ant amount of about 20% to about 85%
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{0073} It will be appreciated that the particle size distribution can have an effect on the
functional properties of the animal litter. I there is a relarively high population of very large
: o ‘ .y . . N . L
particles, the litter may absorb liquids more slowly and also may be less effective in masking
ammonia odor or other undesirable odors of spent animal litter. On the other hand, a

relatively high population of small particles or fines can result in “tracking” and reducec

ek

clutap strength. In many embodiments, the particle size of the finished litter is such that
more than 90% of the particles are lagger than a U.S, standard #20 mesh screen size while
essentially all of the litter is smaller than a U.S. standard #5 mesh screen size. In some

screen size; 55-75% are

Q.a

embodiments from 8-15% is larger than a U.S. standard #8 mest
farger than a U.S. standard #14 mesh screen size but smaller than a U.S. standard #8 mesh
screen size, where essentially all of the rest is berween a U.S. srandard #14 mesh screen size
and a U.S. standard #20 mesh screen size, In some embodiments finer particles are not
present; in other embodiments, finer particles are present in an amount etfective te about

20%; in some cases, up to about 15%; and in some cases, up to about 12%

0074} Spent Carbon

[0675] it has now been found that spent carbon type products from industrial processes,
such as from food processing or water treatment processes, can be used with a limited
number of ingredients to form a low density, spent carbon based, odor-absorbing granular

product. It also has been found that activated carbon, especially powdered activated carbon,
can be usefully ernployed as an odor-absorbing material 10 animal litter formulations with
improved odor-ahsorbing capacity and without drawbacks associated with heretofore
reported efforts with such material. In some embodiments, this activated carbon material

can take the form of spent carbon material from an industrial process.

6076} In some ernbodiments, spent carbon material is subjecred to heat and mechawcal

work, typically using an extruder, to obtain an odor-absorbing carbon product. A method

for preparing an oder-absorbing product thus may comprise the steps of (a) extruding a

S

i1
Hy

blend including spent carbon material, a binder, and optionally additional ingredients under

conditions sufficient to obtain a cohesive cuttable extrudate; and (¢) drving the extrudate to
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obtain the odor-absorbing product. The odor-absorbing product preferably is an ar least

r/

partiaﬂy puffed product to thereby provide a larger odor-absorbing surface area than would

]

be obtained in other granule-forming processes.

0077} In another of its aspects, the present invention relates to a method of processing
spent filtration material that comprises activated carbon and, optionally, diatomaceous earth,

the method comprising (a) extruding a blend including spent carbon material, optionally

)

diatomaceous earth, a binder, and eptionally, additional ingredients to obtain a cohesive
cuttable extrudate; and (b) drying the extrudate to obtain an at least partially puftfed odor-
absorbing product. The odor-absorbing product preferably is an at least pardally puifed

{relatively porous) product so carbon particles are exposed over a larger odor-absorbing

surface area.

00781 The at least partially pufted odor-absorbing peliet is produced via extrusion at
high temperature, by which is conternplated a temperate sufficient to inactivate
microbiological components in the spent carbon material. It is believed that, when an
exrruder in emploved, the remperature in at least one zone of the extruder should be above
200 degrees I, roore preferably above 250 degrees F. When the spent carbon material has
been recovered from an industrial process, it is believed that the heat will denature at least in
part any unwanted organic materials and will destroy microbiological components. The
spent carbon can be extruded with minimal moisture addition to the extruder barrel and with
a normal screw configuration. The resulting spent carbon granular peller extubirs the ability
to aid in odor removal where the absence of undesirable odors is preferved. It is preferred
that the extrusion be conducted for such time and at temperatures sufficient to remove any
unwanted microbiological contaminants in the blend. Itis believed that sterilization may be
achieved when subjecting a blend for sufficient time to the elevated temperarure and
pressures in the exteuder.

16079} Since the preduct is preferably at least partially pufted, and preferably porous, it

4
}

has a signiticandy larger working odor-absorbing surface area as compared to solid

granulated or agglomerated particles of an odor-absorbing product containing powdered
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activated carbon. The carbon powder is preferably embedded in and on the surface of the

present odor-absorbing product.

[0080] The extruded, dried and cdor-absorbing product may exhibit a relatively low
desnsity, especially in embodiments in which the product is at least partially puffed. The
product can be made to exhibit excellent handling during bulk loading and while being

processed/ handled in various types of equipment.

0081} The product is deemed to find particular applicability in many fields including the
tield of air filtration, but is deemed pardcularly useful in the field of animal Hrers.
Advantageously, the converted prodact can aid in the removal of undesirable odors in
congruence with litter bases. This product is suited for in home uses where odors are
typically either not removed or slowly removed when using the litter base itself.

4
}

Advantageously, in other embodiments the product is incorporated in air filtration systems,

4
}

hog farms, to remove odoss.

such as in poulury and

0082} Other aspects of the present invention involve enhancing the odor-absorbing
characteristics of an existing animal lirter through the addition of the present odor-absorhing

product.

[0083] In aspects of the present invention, an animal litter comprising the present
moisture-absorbing addition is obtained. The odor-absorbing product can be incorporated
into the aniroal litter as part of the process of preparing the animal litter from base
mngredients, or discrete particles of the odor-absorbing product can be physically blended
with discrete particles of a previcusly prepared animal litter. When added to an existing

Htter, the particles of odor-absorbing product provide additional capacity to absorb odors

and undesirable aromas,

[0084] stll another aspect concerns methods for removal of waste, such as animal
waste. A container inchading a litter of the inventon is provided, and an animal is allowed to

excrete waste into the litter, whereby liquid present in the waste causes agglomeration of at
least some of the litter into at least one clump. The clomp is then removed from the

container, The litter is useful in conjuncrion with rernoval of waste from house cats, and also
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in conjunction with removal of waste from other animals, such as other mammals (e.g.
rodents) and birds. bt will be appreciated that the animal Hitter can be prepared from the
present odor-absorbing product; the odor-absorbing product can be separately prepared and
blended with discrete particles of a previcusly prepared animal litter and that blend placed in
the container (such as a litter box); or the additive can be separately prepared and combined

0 an existing litter in a container in order,

[0085] Anaspect of a present method for preparing the pranular moisture-absorbing
additive mvolves extruding a blend prepared using powdered carbon material, Preferably the
spent carbon material s re-claimed after being generated in another industrial process
whereby in this aspect a present method may be deemed a so-called “green” process. The
spent carbon marerial may be washed and/or dried to obtain a product with a moisture
content that is suitable for use in producing the odor-absorbing product in accordance with
the present invendon. The spent carbon materials are not limited to specitfic spent carbon
materials, nor limited to materials recovered from a specific process. By present preference,
spent carbon material is obrained (recovered) from another industrial process is not a
biohazard, and is preferably not contarainated with heavy metals, biological waste and

cathogens.
fol

0086} It general, spent carbon materials contemplated herein contain spent activated or
granulated carbon. The spent carbon materials can also contain additional filtration material
such as diatomaceous earth. In the latrer instance, the spent carbon matedial contains two
rmajor constituents: diatomaceous earth or powdered or activated carbon, in addition to a
binder. The spent carbon material can contain about 0% to about 80 wt. % diatomaceous

earth and from about 100% to about 20 wt. % powdered or activated carbon.

{0087} The spent carbon materdal can be recovered from a water treatment process or
trom a food process, as examples. Food processes include starch hydrolysis as well as

brewing. For example, the spent carbon material can be recovered frem a brewing process
ot a starch hydrolysis production facility and then re-purposed in a present process instead

5

of being treated as waste requiring disposal. Starch hvdrolysis production includes partial or
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total splitting of the long starch molecules into smaller fragments by chemical or enzymatic
processes, purification, concentration and other unit operations for obraining the desired

~

product {such as a sweetener px:oduct). General descriptions of starch hydrolysis are

provided in Kearsley et al, Handbook of Starch Hydrolysis Products and Therr Deripateves, (1995);
and Hall, Glucose Syrups Technology wmi/ij‘b_/)/z‘miz'om, Wiley Blackwell (2010), the disclosures of

which are incorporated herein by reference. For exarple, in Chapter 3, Hull deseribes

glucose syrup manufacture.

{0088} I general the commercial processes and associated equipment are designed with
respect to the type of raw marterial and final product specification. Thus, industrially, starch
hydrolysis production may vary somewhat depending on the manufacturer and depending

/

on other facrtors, such as the starch hydrolysat@ produced and on the dextrose equivalent (or

“DE”) value of the product. Starch hydrolysis processes generate waste materials and it has
long been desired to provide alternatives to the costs associated with treating and disposing
waste materials. In conventional starch hydrolysis, various treatments, including carbon
wreatroents and filtration treatments, are performed to remove undesired organic materials,
insoluble materials, colors and the like. The carbon treatments typically require forms of

. . . : . :
powdered carbon and/or granulated activated carbon, which generate spent carbon material,

& P

in starch hydrolysis production certain filtration treatment can be performed using
diatomaceous earth. In other pProcesses, inc leiii(f certain starch hydrolysis operations as well
as various water purification operations, a filtration step may involve a layer of activared

carbon over a layer of diatornaceous earth (as a filtration aid), and both can be re~claimed in

4,
combination as spent carbon material. o principle, spent carbon material from a carbon

3
i
¥

treatment can also be mixed with diatomaceous earth from a i

~
H
H
H

iiration treatment and used
herein provided it capable of being extruded in accordance with the present inventon.
Although not preferved, spent carbon can be combined with fresh diatomaceous earth for
the purposes of obtaining a spent carbon marerial for forming a blend from which the

moisture absorbent additive can be prepared. And, in principle, fresh activated carbon can

be combined with re-purposed diatomaceous earth from a filtration system, such as from

26 -
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starch hydrolysis or a brewing process. The present inventions include methods for forming

the product from any of such materials,

[0089] Diatomacecus earth, also known as diatomite, is a naturally occurring, soft,

siiceous seditnentary rock that is easily crumbled into a fine white to off-white powder. It

can have a particle size ranging from less than 1 micrometer to more than 1 millimeter, but
typically 10 to 200 micrometers. This powder has an abragive feel, similar to pumice powder
and 1s very light, due to its high porosity. The typical chemical composition of an oven dried

diatomaceous earth is 80 to 0% silica, with 2 to 4% aluming {attributed mosdy to clay

mingrals) and 0.5 to 2% iron oxide. Diatomaceous earth consists of fossilized remains
of diatoms, a type of hard-shelled algae. Biatomaceous earth itself may be used as a primary
ingredient in cat litter formularions for liquid and odor absorption and poses no harm to

chemical harm to humans or animals due to its formation in a freshwater source, but by

3
i
¥

itself does not have the carbon materials (activated carbon or powdered carbon)

contemplated by the term spent carbon materials.

0650} In general, the diatomaceous earth corponent in or combined to form a spent
carbon material can be any commercially available diatorsacecus earth. Hence, in principle
most silica based diatomacecus earths can be udlized. A spent carbon material may include

Celatom FW-14 (Celatom) or 'W-14 (EP Minerals) brand diatomacecus earth, as an

example.

[0091] Re-claimed spent carbon roaterials typically contain significant amounts of
moeisture, Spent carbon materials from starch hydrolysis and other filteation treatments
(27

contain significant amcunts of moisture. A moisture content of approximately 25 to 35 % s

not unexpected. The density of spent carbon may depend on its moisture content.

6092} To prepare the spent carbon additive, by preference, but not as a requirement,

the spent carbon roaterial 1s blended with other matedials, particularly a suitable matrix or
binder material, which preferably includes a biodegradable material, to ensure the carbon
particles are embedded in and on the surface of an at least partally puffed odor-absorbing

product prepared in accordance with a method embodiment of the present invention. The
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matrix or binder material can, if desired, be re-purposed from another process to reduce
waste disposal cost, again as a green process, provided it is suitable for extrusion and 13
suitable for preparing an at least partially puffed odor-absorbing product. Certain materials
can promote cohesiveness in the odor-absorbing product and are also bicdegradable. The
binder is preferably such that the extrudate is cuttable. Other ingredients can be added to the

blend to be extruded, such as anti-microbial agents, especially when the martrix or binder

material is biodegradable.

6093} The binder or matrix material can be any material suitable to bind the spent
carbon. For example, the binder may be powdered or granular grits or flour, which are
biodegradable. Flour includes whole flour as well as de-germinated flour. Flour can include

rice tlour, corn flour, whear flour and the like. By preference the flour is de-germinated corn

flour or de-germinated ground corn prits. For example, when the matrix or binder material
comprises tlour (such as de-germinated corn flour or granulated corn grits), it can, in
principle, function in part as a cohesiveness agent. Since such substances are biodegradable,

ngredients to reduce the prospects for spoliation and other ingredients can be added to the

oS

blend before or during extrusion.

0094} Generally, in preparing the extrudate, the spent carbon is blended with the binder
ot matrix material to form a blend and this blend is subjected to extrusion. The blend
contains on a solids basis sufficient spent carbon {powdered activated carbon) to provide
odor-absorbing capability. Depending on the matrix or binder, sometimes referred 1o as a
substrate, the composition for extrusion can contain upwards of 50% spent carbon, altbough
in principle greater amounts are teasible provided the at least partially edor-absorbing
product does not generate unacceptable amounts of carbon dust during packaging, shipping
and use.

[0095] The blend may be subjected to beat and raechanical work in an extruder to
obtain a cohesive and at least partially putfed product. The blend containing spent carbon
material can be extruded under conditions, temperatares and pressures to provide an

extruded, low density pellet that has the ability to absorb undesirable odors. The product is
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j ol

puffed. The productis dried and is generally considered a low moisture product. A puffe

J

product means the extrudate is at Jeast partally expanded, e.g, a parnally puffed.

0096} Preferably, the extrusion back pressure should be sufficient enough to obtain a
slightly puffing or expansion effect in combination with shear stress on the ingredients and
the effect of moisture flashing off the product at an atmospheric or ambient temperature.

The back pressure can be in the range of 500-1000 psi, although in principle other pressures

can be employed.

“peﬂt

0097} is presently preferred that, aside from any moisture content of the
carbon blend, the spent carbon blend is extruded under conditions in which minimal
amounts of moisture are added, more preferably in the substantial absence of additional
moisture, especially when a spent carbon material bas a relatively high initial moisture
content, to achieve expansion and loss of moisture consistent with obtaining a product that
is moisture-absorbing as well as odor-absorbing. In principle, a minimal amount of wate
may be added during the extrusion. Moisture from the spent carbon blend and/or from any

added water is flashed off. The residual moisture in essence may serve as a blowing agent

J

7

tor the blend as it extrudes through the die(s) of an extruder. This promotes production of

an at least partially puffed extrudate. Exemplary addition of moisture is described in the

Hxamples.

{3098} A suitable extruder is a Wenger TX-57 brand twin-screw extruder from Wenger.
By preference, the extrusion system includes pre-conditioning capabilities, tempetature

settings and multiple screw configuration options. It should be appreciated that the extruder

is not limited to particular settings crew configurations. In general, an extruder is
provided with an extrusion die(s} and a carter(s). The extrusion die(s) is selected so the die

iraparts a desived shape and size to the extrudare. For instance, an opening in a die can have
a circular circumference with a suitable diameter. Common die configuration diameters can
range from about 1 mm to 5 mm, particulatly 2 mm to 4 mm in diameter, and more

particularly about 2 mum to 3 mm diameter. The extrudate is cut to a desired size — length by

the cutter. A pellet having a circular circumference is obtainable. The discrete pellets can be
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processed further as needed. It will be appreciated that the extrusion conditions are selected
s0 that an expanded cuttable extrudate is obtained. Preferably the extrudate is cut before

drying.

[0099] The extrudate is then dried to the desired moisture content. The product has a

moisture content that is sufficiently high to prevent the particles from being friable, but

[

preferably sufficiendy Jow enough that the product has capacity to absorb moisture.

(66100} The extruded, low density spent carbon additive can be granular but is none-the-

[—

ess preferably at least partially puffed, and thus porous. The at least partially putfed product
has a greater exposed surface area with activated carbon than a comparably sized solid
particle because exterior and interior surfaces are exposed due to its expanded strucrure. In
contrast, in a solid granulated particle each layer is successively accreted over a prior layer to
form a large granule whereby carbon particles in successive under layers are buried in the
process of granulation, and thus the available exposed surface for odor absorption (carbon
particles) is undesirably substantially redaced.
60101} The extruded, dried odor-absorbing additive is used in diverse applications,
wluding odor absorption for various air filtration technologies, but is most suitable for
animal litters, plant or clay based, partcularly natural or plant based litters, especially for
absorbing odors. Por example, the extrudate of carbon materials, which may be fresh or
spent carbon materials, or spent carbon or fresh carbon can be used as odor absorbing

materials in other applications like an air filtration systerm, whete the embedded carbon ina

carbon and

fodas

sheet or column or granule form, will eliminated shortcomings of powdered

granulated carbon.

[00102] When used in a litrer, the additive may be present in any amount effective to
enbance odor absorption. For example, the additive may be present in an amount of 0.5%,

40/ 4 =8/ Aoy 0/ 0/ A E0s AG/ A Cos £ ’ G o/
1%, 1.5%. 2%. 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, or more than 5%,

[00103] I some embodiments, an animal litter, process for preparing the animal litter

and a method for removal of animal waste using the animal litter are provided. The animal

i

fitter generally includes finely ground wood powder; i many cases, at Jeast about 10 weight
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% finely ground pine wood p@wder. in one form, the pine wood powder is included in an
amount of at least about 40 weight %. According to one form, the pine wood powder is

configured to pass through a 20 mesh sceeen. Purther the aniroal litter includes a lubricant
and a cchesiveness agent. The animal litter is inn the form of discrete plural particles which

tend to agglomerate when werted.

hten

60104} Further, a process for preparing an animal Htrer s also provided. The process
includes the steps of providing a mixture of a sorbent comprising finely ground pine wood
powder, a lubricant and a cohesiveness agent; and compacting the mixture of into discrete

plural compacted particles which tend to agglomerate when wetted. The powder in many

embodiments is present in an amount of at least about 10 weight Y.

[00105] Additionally, a method for removal of animal waste is provided. The roethod

mncludes the steps of providing a container including an animal ltrer, allowing an animal to
excrete waste into said litter, whereby liquid present in said container as a result of said waste
causes at least a portion of said litter to ¢

riomerate into at least one clump, and removing

Y

said clump from said container. The animal liter includes a sorbent comprising finely

ground pine wood powder preferably in an amount of at least about 10 weight ¥

Yo, a
lubricant, and a cohesiveness agent. The cohesiveness agent includes a starch. The animal
litter is in the form of discrete plural compacted particles which tend to agglomerate when

wetted. Further, the cohesiveness agent is present in said litter in an amount effective to

enhance the ntraparticle cohesion of said particles.

00106] Accerding to another embodiment, method for preparing a puffed, odor-
absorbing additive comprising the steps of: (a) extruding a blend including spent carbon

material and a marrix material under conditons sufficient to obtain an expanded extrudate
comprising a puffed product; and (b) deying said puffed product to obtain the puffed, odor-
absorbing additve. In one form, the method includes cutting the exrrudate into puited

b
i

pellets. In accordance with one form, the extruding is conducted without introducing

additional moisture inte the blend while it is undergoing extrusion. In one form, the spent

carbon material is recovered from a starch hydrolysis production process, from a brewing
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process and/or from a water treatment process. According to one form, the matrix material

~

comprises flour, the narural base marerial comprises de-germinared flour, such as corn flour,

{00107} In another embodiment, an animal litter, process for preparing the animal litter

and a method for removal of animal waste using the animal litter are provided. The animal

Hiter generally includes ground malt sprouts and other ingredients. In many embodiments,

J

the litter includes at Jeast about 20 weight % ground malt sprouts, a lubricant, and a
cobesiveness agent. The amimal litter is in the form of discrete plural particles which tend to

agglomerate when wetted.

[06108] Further, in some embodiments a process for preparing an animal litter is also
provided. The process includes the steps of providing a mixture of ground malt sprouts,
preferably in an amount of at least about 20 weight %, a lubricant, and a cohesiveness agent;
and compacting the mixture of into discrete plural compacted particles which tend to

agglomerate when wetted.

[00109] Additionally, a method for removal of animal waste is provided in some
embodiments. The method includes the steps of providing a container that includes an
anirnal litter, allowing an aniroal to excrete waste inte said hitter, whereby hiquid present in

-1
3t

said container as a result of said waste causes at least a portion of said litter to agglomerate
into at least one clump, and removing the clump from the container. The animal litter
includes ground malt sprouts, in many cases at least about 20% ground malt sprouts, a
lubricant, and a starch cohesiveness agent, The animal litter is in the form of discrere plaral
compacted particles which tend to agglomerate when wetted. Purther, the cohesiveness

-

agent is present in said litter in an amount effective to enhance the intraparticle cohesion of

said particles.

60110} In one form, the animal litter includes at least about 30 weight % malt sprouts.
Further, the ground malt sprouts are in the form of a finely ground malt sprouts configured

t0 pass througha 1/ 16 inch screen.

00111 The heretofore-described embodiments are not mutually exclusive. The animal

Hitters and additives discussed above may be combined and used in any suitable amounts

~32 .
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relative to one another. FPor example, a litter may based on spend corn cob, malt sprouts, or
wood powder, or combinations of the above, and the litter may be provided with a spent
carbon additive. The litter may be hased on coexiruding these materials or the materials may
be blended together after extrusion. Based on the total weight of spent corn cob, malt
sprouts, and wood powder, the spent corn cob may be present in an amount of, for

exaraple, 0%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 500, 55%, 60%, 65%, T0%,

75%, 80%, 85%, 90%, 95%, or 100%; malt sprouts rmay be present in an amount of, for

>
exaraple, 0%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 95%, or 100%; and wood powder may be present in an amount of,

for example, %, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
T0Ys, 75%, 80%, 85%, 90%, 95%, or 100%. The additive roay be absent or may be present
in an amount of .5%, 1%, 1.5%. 2%. 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, or more than 5%, or

any other suitable amount.

[00112] The following examples further flustrate the inventon, but should not be

construed as in any way limiting the scope of the invention,
[0o113]  EXAMPLES

{00114} Example 1

[00115] An animal litter was prepared by mixing the following ingredients and pelletizing
using a pellet mill with a 3/16 inch diameter holes and 2 inch variable thickness die (1 5/8

inch and 2 inch thickness) at a temperature of around 180° I

Ingredient % Total Weight
Fine Ground Corn Cob 1.6
Corn Starch (B20E)* 30
Ground Virgin Corn Germ 4
Salt 3
Citric Acid 1
Potassium Sorbate 0.1
S35
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{00116} *Corn starch B20F is available from Grain Processing Corporation of Muscatine,
fowa,
{00117} The materials were mixed together and then pelledzed in a pellet mill with a 5/32

r

inch die of a 3/16 inch by 2 inch die (1 5/8 inch and 2 inch thickness). The pellet mill was
operated at a temperature of about 165-170°F. The product was dried to a moisture content
below 12%. The final product was then crumbled to reduce the size of the particles. The

tinished product had a size distabution as shown below:

% Over % Ower Yy Orver Y Over % Over % Ower Yo in pan
#E Seve | #14 Sieve | #20 sieve | #30 Sieve | #40 Sieve | #80 Sieve

8-15 55-75 10-26 <6 <3 <2 <1

was suitable for use as an aniraal

-

[B0118] The litter prepared according to Example

[

itter.
{00119} Example 2

{00120} To the litter formulation of Example 1 is added a puffed extruded odor-

absorbing material prepared as described berein. The odor-absorbing rmateral is added in

the amount of 2% by weight, The litter is prepared by mixing the mngredients using a small
I 2716

plant size pellet mill with a 2/ 16 inch diameter holes and a 2 inch variable thickness die (1

5/8 inch and 2 inch thickness) at a temperature of around 180° F.
B0121] Example 3

[60122] An animal litter was prepared by mixing the following ingredicnts and pelletizing
using a pellet mill with 5/36 inch diameter holes with a 2 inch variable thickness dic ata

temperature berween 160-175° F.
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Inpredient wt Yo
Ground Citrus Orange
peel/pulp Pellets (1/16” screen) 20
Ground Corn Cobs (through
1/16” screen) 20
DOM- 12() 419
Ground 75:25 blend of DCM-
120 and vnfgm germ 15
Citric acid 1
Salt 2
Potassium Sorbate 0.1
00123] *DCM-120 is defatted corn germ meal.
00124} The litter was found to be a satsfactory cat litter and to have a clamp weight of

53 grams , when evaluated by the methods disclosed in W03 /04513482, a PCT publication
of Lin Wang and Thomas A, Wiesner, and assigned to Grain Processing Corporation of

Muscatine, fowa,
{00125} Example 4

[60126] An animal litter was prepared by mixing the following ingredicnts and pelletizing
using a pellet mill with 2 3/16 inch x 2 inch die size {effective thickness 1 5/8 inch and 2

inch) at a temperature of around 180° F.

Ingredient wt Yo
Fine Ground Corn Cob 59
Corn Starch { B20H) A0
Ground viegin corn germ 7.9
Salt 2
Citric acid 1
Potassium Sorbate 0.1
_25 -
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[00127] The litter was deemed suitable for use as an animal ltter,
[00128] ixample 5

[00129] An animal Heter was prepared by mixing the following ingredients and pelletizing
using a pellet mill with 5/32 inch diameter holes and a 2 inch VR+NVR (variable relief non

variable relief} die at a temperature between 160-1757 F.

Ingredient wi Yo
Fine Ground com cob 53
Fioe Ground Malt Sprouts 20,00
Corn Starch 20,00
Virgin Corn germ 3.00
Salt 3.00
Citric acid 1.00
[00130] Comparative Example 1
{00131} In the same manner as in Exarople 5, an animal litter was prepared, except that

the ingredients were pelletized using a peller mill with 3/16 inch diaroeter holes and a 1 inch

thickness.

longredient wi Yo
Fine Ground corn cob 53
Fine Ground Malt Sprouts 20.00
Corn Starch 2(.00
Virgin Corn germ 3.00
Salt 3.00
Citric acid 1.00
{00132} Example 6
00133} The following ingredients were blended and pelletized using a pelletizer with a
5/22 inch x1/2 inch die.
- 36 -
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togredient wt %o
Fine ground corn cobs 43
Fine Ground Malt Sprouts 25.00
Corn Starch 25.00
Virgin Corn germ 3.00
Salt 3.00
(itric acid 1.0¢

[00134] Comparative Example 2

{00135} In the same manner as in Example 6, the following ingredients were pelletized,

except that the die size was 3/16 inch x 1 inch.

Ingredient wt %o

Fine ground corn cobs 43
Fine Ground Malt Sprouts 25.00
Corn Starch 25,00
Virgin Corn germ 3.00
Salt 3.00
(itric acid 1.0¢

{00136} The following results were obtained.

Hxaraple Clurop
Weight

Exarople 5 57.9
Comparative Example 1 Failed

Example 6 577
Comparative Example 2 Failed

_a7.
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{00137} While it is not intended to limit the invention of a particular theory of operation,
it 1s believed that, in light of the different die geometry of the comparative examples vs.
Exaroples 5 and 6, the animal litter product was “cocked” via pelletizing more than desired,

thus leading to a product that did not clump satisfactorily,

{66138} Example 7

oy

(66139} An animal Hiter was prepared by mixing the following ingredients and pelletizing
using a small pilot plant size peller mill with 5/32 diamerer holes with a 1/27 thickness die at

a temperature between 155-175° T,

Ingredient wi Yo
Ground Citrus Peel Pellets 20
Fine Ground Corn Cobs 20
(rround Corn 56.85
(Citric acid 1
Salt 2
Potassium Sorbate 015
Moisture As-is

[60140] The resulting product was a satisfactory animal litter. When tested, the litter had

a clump weight of 60.8 grams and a clump strength of 133,
[00141] Example 8

[00142] An animal litter was prepared by mixing the following ingredients and pelletizing

f mil

using a small pilot plant size pellet mill as described in the previous example.

Ingredient wt Y
Fine Ground Corn Cobs 29.85
Ground Corn 67
Citric acid 1
Salt 2
Potassium Sorhate 0.15
Moisture As-is
00143} The litter thus prepared had a clump weight of 63.8 grams.
_28 .
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{00144} Example 9

[60145] A animal Hiter was prepared using the processing conditions as described in the

previous two examples and using the following ingredients.

Ingredient wi %6
Fine Ground Corn Cobs 20.00
Ground Corn 76.85
Citric acid 1

Salt 2

Potassivm Sorbate .15
Moistare As-s

{00146} The product bad a clump weight of 67.3 grams and a cJump strength of 224
orams.

[00147] Examples 10-14

{00148} Animal litters were prepared in accordance with the following examples. Each

lirter was prepared in a pelletizer.

Example 10
Ingredient ratio
Ground Comn cobs (through 30
1/167 screen)
Starch 12
Ground 75:25 blend of 15
DCM-120 and “virgin” germ
DCM120 40
Citric acid 1
Salt 2
Porassium Scorbate (.15
Moisture As-is
10015
-39 .
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Hxaraple 11
Ingredient ratio
Ground Corn cobs (through 25
1/16” screen)
Starch 12
Ground 75:25 blend of 15
DCM-120 and “virgin” germ
DCMILZ0 45
Citric acid i
Salt 2
Potassium Sorbate 0.15
Moisture As-is
10015
Hxample 12
Ingredient ratio
Ground Comn cobs (through 20
1/167 screen)
Starch 12
Ground 75:25 blend of 15
DCM-120 and “virgin” germ
DCMI20 5¢
Citric acid 1
Salt 2
Porassium Scorbate (.15
Moistare As-is
10015
Example 13
Ingredient rato
Ground Corn cobs (through 40
1/167 screen)
Starch 12
Ground 75:25 blend of DCM- 15
120 and “virgin” germ
DOCM126 30
Citric acid 1
Salt 2
Potassiom Sorbate 015
Moisture As-is
100,15

~40 -
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by pelletizin

WO 2013/126455

resuies were observed,

PCT/US2013/026950

Example 14

Inpredient

Ground Citrus Orange
peel/pulp Pellets (1/167

sCreen)

Ground Corn cobs (through
£

1/16” screen)

Starch

—
o

POM-120

s
NSt

Ground 75:25 blend of BCM-
120 and “virgin® germ

—
[ &1

Citric acid

1

Salt

5

Potassium Sorbate

0.15

Moisture

As-is

100.15

Each example was prepared generally in accordance with the foregoing teachings

the ingredients in the pellet mill. The litters were evaluated and the following

Clurnp weight Ammonia-
Example (5-min) gram masking Comments
shight slightly long, but
Hxample 10 59 arnnonia strong clump
{Good, none
to very hitde slightly long, but
Bxample 11 58.4 ammaonia strong clump
Hxample 12 60.2 No ammonia | Fire, solid dump
Geod cump,
Shight slightly long, but
Example 13 544 ammonia strong
Good, none Good clump,
to very little shightly long, but
Hxample 14 56.6 ammonia strong
_41-

SUBSTITUTE SHEET (RULE 26)



WO 2013/126455

[00150]

[00151]

Fxample 15

PCT/US2013/026950

Ag animal litter product was prepared by mixing the following ingredients and

H

pelletizing using a small pilot plant size pellet mill with a 1/8 inch diameter holes with a 1/2

==

mch

[00152]

[00153]

srevious example using the following ingredients.
) Po) &

hickness small die at a temaperature between 155-1757 1,

Ingredient £atio
Ground Citrus Orange

peel/pulp Pellets (1/16”

screen) 15
Ground Cotn cobs (through

1/16” screen) 30
DCM-120 27
Ground 75:25 blend of

DCOM-120 and “virgin” germ i5
Citrc acid 1
Salt 2
Porassium Sorbate .15
Moisture As-is
Total 100,15

Example 16

An animal litter was prepared in accordance with the same method as the

Ingredient ratio
Ground Citrus Orange

peel/pulp Pellets (1/167

screen) 20
Ground Com cobs (through

1/16” screen) 25
DCM-120 37
Ground 75:25 blend of

DCM-120 and “viroin” germ 15
Citric acid 1
Salt 2
Potassium Sorbate .15
Moistuare As-1s
Toral 100,15

- 472 -
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[06154] Example 17

itter product was prepared by mixing the following ingredients and

[

[00155] An animal

pelietizing using a small pilot plant size pellet mill with a 3/32 inch diameter holes with a 5/8
inch thickness small die of a temperature between 155-175° F.
Ingredient ratio
Ground Citrus Orange
peel/pulp Pellers (1/16”
sCreen) 15
Ground Cormn cobs (through
1/16” screen) 30
DCM-120 37
Ground 75:25 blend of
DCM-120 and “virgin™ germ 15
Citric acid 1
Salt 2
Potassium Sorbate 0.15
Moistuare As-is
Toral 100.15
[00156] Example 18
{00157} An animal litter product was prepared by mixing the following ingredients and

pelietizing using a small pilot plant size peller mill with a 1/8 inch diameter hole with %2 inch

-

thickness die at a temperature berween 155-175° F.
{

Ingredient ratio
Ground Citrus Orange
]
Ry Selare 71 /147
peel/pulp Pellers (1/16

/

screen) 20

Ground Cormn cobs (through
1/167 screen) 20
DCM-120 42
Ground 75:25 blend of
DCM-120 and “virgin™ germ 15
Citric acid 1

Salt 2

Potassium Sorbate .15

Moisture As-is
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[00158]

chserved:

PCT/US2013/026950

The litters of Exaraples 15-18 were evaluated and the following results were

Hxample Clurop Ammonia- Comments
weight (5- masking
min) gram
Example 15 55 Ok, Slight
amumonia
Fxaraple 16 56.3 Excellent,
no
armonia
Hxample 17 57.6 Fxcellent,
no
ammonia
Example 18 554 Excellent | Nice firm sponge
chumps
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{066159] Example 19

00160} An animal litter product was prepared by mixing the following ingredients and
pelletizing using a small pilot plant size pellet mill with 3/16 inch diameter heoles and a 2 inch

vatiable thickness die (1 5/8 inch and 2 inch thicknesses) at a temperatare of around 180° F.

Ingredient wt %o
Pine sawdust 20-mesh 25.00
Fine Ground Corn Cob
(1/16 screen) 35.00
Corn Starch (B201) 32.00
Ground Virgin Corn Germ 4.90
Saltr 2.00
Citric Acid 1.00
Potassium Sorbate 0.10
{00161} The hitter of Exaraple 19 exhibited an excellent clumping property, with an

average clump weight of 52.7 grams, excellent ammonia masking, and tight solid cluraps

with satisfactory clump strength.
00162] ixample 20

[00163] An animal litter product was prepared by mixing the following ingredients and
pelletizing using a small pilot plant size pellet mill with 3/16 inch diameter heoles and a 2 inch

vatiable thickness die (1 5/8 inch and 2 inch thicknesses) at a temperatare of around 180° F.

Ingredient wt %

Pine sawdust 20-mesh 20.00%
Fine Ground Corn Cob

(1/16 screen) 42.00%
Corn Starch (B206) 30.00%
Ground Virgin Corn Germ 3.90%
Sale 3.00%
Cirrie Acid 1.00%
Potassium Sorbate 0.10%
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[00164] The litter exhibited an excellent clamping property, with an average clump

wels m of 52.5 or

5 grams, excellent aromonia masking, and tight solid clumps with satisfactory

clump strength.

[00165] Example 21
00166} An animal Heter product was prepared by mixing the following ingredients and

pc‘ﬂmnnv using a peller mill with 3/16 inch diameter holes and a 2 inch variable thickness

die 8 inch and 2 inch thicknesses) at a temperature of around 180° T
Inpredient wt %o
Fine Ground Corn Cob 64.2%
Unmeodified Corn Starch 27.0%
Ground viegin corn germ :).i}‘;/e
Sale 3.0%
Cirric acid 0.7%
Potassium Sorbate 0.1%
00167} The product was pelletized and crumbled to the following particle size

distribution.

% Over % QOver % Over # | % Over % QOver % Over # | % in pan
#8 Sieve | #14 Seve | 20 sieve #30 Seve | #40 Sieve | 80 Sieve
8-15 55-75 1G-20 < 6 <3 < <1
[00168] This product had excellent suitability as an animal litter. The following properties

were evaluated and determined.

Clump “lamping Clum} Ammonia Foose Bulk Packed Bulk
Weigh (9) Strengt Masking Density Density
Average

59.6 Fxeellent Solid Fxcelent 32.7 35.2
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00169] Example 22

[00176]  The litter of Example 22 was prepared using a wood flour from American
Wood Fiber, which is a pine wood powder material having 20 mesh sieve sized

particles, The pine wood powder material was used in the following formulation.

Ingredient wt %
Starch (B200 or B700Y* 11
Pine sawdust 20-mesh 15
Citric Acid 1
Salt 3
GPC Virgin Germ 5
Ultra Fine Cormn Bran 10
Ground Corn 54,90
Potassium Sorbate (.10

00171} *Available from Grain Processing Corporation of Muscatine, Iowa.
[00172] The materials were mixed together and then pelletized in a pellet mill with

5/32 inch diameter holes with 2 inch VR +NVR {variable relief and non variable relief}
die at a temperature between 160-175°F. The product was dried to a moisture content
below 12%. The final product was then crumbled to reduce the size of the particles.

The finished product has a size distribution:

% Over % Over % Over % Over % Over % Over % in
#E Sieve | #14 Sieve | #20 sieve | #30 Sieve | #40 Sieve | #80 Sieve pan
8-15 55-75 10-20 <6 <3 <2 <1

[60173] The material prepared according to Example 22 formed a suitable animal
fitter. The product was characterized by having excellent clumping properties, an
average clummp weight of 52.7 grams when evaluated by the methods disclosed in
WOU03/04513482, a PCT publication of Lin Wang and Thomas A. Wiesner, and assigned
to Grain Processing Corporation of Muscatine, Iowa. The product had an excellent

ammonia masking property and formed tight solid clumps.
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00174] Example 23

[60175] A litter was prepared similarly to Example 22, but with a greater amount of
pine wood powder and less corn materials than in Example 22, The product was
prepared by mixing the following ingredients and pelletizing using a pellet il with a
3/16 inch diameter holes and 2 inch variable thickness die {1 5/8 inch and 2 inch

thicknesses) at a temperature of around 180° F,

Ingredient wit %
Pine sawdust 20-mesh 61
Corn Starch (B20F)y* 30
Ground Virgin Corn Germ 4.90
Salt 3
Citric Acid 1
Potassium Sorbate (.10

00176} *Available from Grain Processing Corporation of Muscatine, Iowa.

[00177]  The material prepared according to Example 23 formed a suitable animal

litter and had a clump weight of 64 grams,
[00178] Example 24

[00179]  To the litter of Example 23 is added a putted exiruded odor-absorbing
material prepared as described herein. The odor-absorbing material is added in the
amount of 2% by weight. The material prepared according to Example 3 formed a

suitable animal litter.
{00180} Example 25

(00181} A Htter was prepared using the ingredients below. The ingredients were
mixed together and then pelletized in a pellet mill with 5/32 inch diameter holes with 2
inch VR +NVR {variable relief and non variable relief} die at a temperature between

160-175"F.
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Ingredient wt %
Starch 11.00
Pine sawdust 20-mesh 14.00
Citric Acid 1.00
Salt 3.00
Virgin Germ 4.00
Ground Clirus Peel Pellet 20.00
Ground Corn 46.90
Potassium Sorbate 0.10

[00182]  The material prepared according to Example 25 formed a suitable animal

litter and had a clump weight of 56 grams.
kg fer)

[00183] Example 26

[00184]  An animal litter was prepared by mixing the following ingredients and

pelletizing using a pellet mill with 3/16 inch diameter holes and 2 inch variable

thickness die (1 5/8 inch and 2 inch thicknesses) at a temperature of around 180° F.

Ingredient wt %
Pine sawdust 20-mesh 61
Corn Starch (B20F) 30
Ground Virgin Corn Germ 4 90
Salt 3
Citric Acid 1
Potassium Sorbate .10

[00185]  The material prepared according to Example 26 formed a suitable animal

fitter and had a clump weight of 34 grams.
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00186] Example 27

[00187]  An animal litter was prepared by pelletizing the following ingredients using
a pellet mill with 3/16” diameter holes and 27 variable thickness die {1 5/8 inch and 2

inch thicknesses) at a temperature of between 150-180° F.

Ingredient wt %
Pine sawdust 20-mesh 25.00
Fine Ground Corn Cob
(Haramer mill 1/16 screen) 35.00
Corn Starch (B20F) 32.00
Ground Virgin Corn Germ 4.90
Salt 2.00
Citric Acid 1.00
Potassium Sorbate 0,10

[00188] The product prepared in accordance with Example 27 formed a suitable
animal litter and had a clump weight ot 52.7 grams. The product exhibited an excellent
clumping property, excellent ammonia masking properties, and formed tight solid

clumps.

[60189] Bxample 28

(0071940} An animal litter was prepared by pelletizing the following ingredients. The
materials were mixed together and then pelletized in a pellet mill with 5/32 inch
diameter holes with 2 inch VR +NVR (variable reliet and non variable relief) die ata

temperature between 160-175°F.:
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Ingredient wi %
Unmodified Corn Starch 11.9
Pine sawdust 20-mesh 14.9
Citric Acid 1.0
Salt 3.0
GPC Virgin germ 7.0
Ulira Fine corn Bran 6.5
Ground Corn 55.6
Potassium Sorbate 0.1

The product was ground to the following particle size profile (average over more than

ten runs):

% Over % Over % Over # % Over % Over | % Over # | % inpan
#8 Sjeve | #14 Sieve 20 sieve #30 Sieve | #40 Sieve 30 Sieve

8-15 55-75 10-20 <6 <3 <2 <1

[00191]  The pelletized product was suitable for uses in animal litter.  The product

exhibited an excellent clumping property, an average clump weight of 59.6 grams, solid

clump strength, and an excellent ammonia masking property. The loose bulk density of
amy ry

the product was 32.7 Ib/cu. ft. and the packed bulk density of the product was 35.2

ib/cu. ft.. The product was deemed an excellent animal litter.
06192} Example 29

100193] The litter of Example 29 was prepared using malt sprouts which were ground to a
fine powder. The malt sprouts were ground in a hammer mill with a 1/16 inch screen and used

in the following formulation:
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Ingredient % Total Weight

Cround Citrus Peel Pellets 30.00

Fine Ground Malt Sprouts

{(Hammer Mill w/ 1/16 in screen) 31.90
Corn Starch 26.00
DOM-121 (12% oif) Hominy Feed 6
“Virgin” Corn Germ 2.00

Sait 3.00
Citric Acid 1.00
Potassium Sorbate 0.10

[06194] The materials were mixed together and then pelletized in a pellet mill witha 5/32

inch die of a 3/16 inch by 2 inch die (1-5/8 inch and 2 inch thickness). The pellet mili was
operated at a teraperature of about 165-170°F. The product was dried to a rooisture conient
below 12%. The final product was then crumbled to reduce the size of the particles. The

finished product has a size distribution as shown below:

% Over % Over % Over % Qver % Qver % Qver % in pan
#8 bleve | #14 Sieve #20) sieve #30 Sleve | #40 Sieve | #80 Sieve

8-15 55-75 10-20 <6 <3 <2 <1
[00195] The material prepared according to Example 29 formed a suitable animal litter.
{06196} Example 30
{00197} A litter was prepared by pelletizing the following formulation:

Ingredient % Total Weight

Ground Citrus Peel Pellets 30.00
Fine Ground Malt Sprouts

{Hammer Mill w/ 1/16 in screen) 33.00
Corn Starch 30.00
Virgin Corn Germ 3.00
Salt 3.00
Citric Acid 1.00
Potassium Sorbate 0.10
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[00198] The material prepared according to Example 30 formed a suitable animal litter.
The litter was found to be a satisfactory cat litter and to have a clumnp weight of 54.3 grams,
when evaluated by the methods disclosed in WO03 /04513482, a PCT publication of Lin Wang

and Thomas A. Wiesner, and assigned to Grain Processing Corporation of Muscatine, lowa.
[00199] Example 31

[00200] A litter was prepared in a manner similar to Example 31 using ground malt sprouts,
but was prepared with a smaller arnount of hominy feed. The litter had the following

formulation:

Ingredient % Total Weight

Cround Citrus Peel Pellets 28.00
Fine Ground Malt Sprouts

{(Hammer Mill w/ 1/16 in screen) 29.00
Corn Starch 27.00
DCM-121 Hominy Feed {low oil content) 9.00
“Virgin” CGerm 3.00
Salt 3.00
Citric Acid 1.00
Potassium Sorbate 010

[06201] The material prepared according to Example 31 formed a suitable animal litter.

[06202] Example 32

160203} To the litter of Examiple 31 1s added a puffed extruded odor-absorbing material
prepared as described herein. The odor-absorbing material is added in the amount of 2% by
weight.

[00204] Example 33

{00205} The following components were blended to form a litter via pelletizing using a die

size of 5/307 x 1/27.

'

Ui

W
t
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Ingredient % Total Weight

Pine sawdust from American Wood

Fibers {as-is} 20-mesh 33.00%
Fine Ground Malt Sprouts

{(Hammer Mill w/ 1/16 in screen) 30.00%
Corn Starch 29.90%
Virgin Corn Germ 3.00%
Salt 3.00%
Citric Acid 1.00%
Potassium Sorbate (3.10%

[00206] This litter had a clump weight of 54.3 grams.

[06207] Example 34

{00208] Fifty pounds of spent carbon containing diatomaceous earth and powdered
activated carbon was obtained from starch hydrolysis production (Grain Processing
Corporation of Muscatine, lowa) and was blended with 144 pounds de-germinated
ground corn grits from ConAgra, 2 1bs. of citric acid (Tate & Lyle} and 4 lbs. fine grade
salt (Cargill Inc.}. The blended material was extruded in a twin screw extruder (Model
TX-57 brand twin screw extruder, Wenger) using a feed rate of 180lb/hr with a cylinder
speed of 350 RPM and shaft speed at 160 RPM. 3.71b/hr steam was forced through
cylinder while also feeding 41b of water/hr. The extruder was provided with a die
containing 17, 3 mm diameter die holes. The extruder was provided with a cutter
having thin stainless steel blades and the cutter was set so the blades rotated at 3000
RPM with minimal back pressure. The twin screw extruder contained five separately
heated chambers that were each set to specific temperatures to control shear and
expansion to adhere all ingredients in blend to one another. The blend was extruded
through the die and cut with the cutter to obtain puffed circular pellets sized 3-4 mm
and immediately dried using a belt dryer set at 185 °F (85 °C) and a slightly puffed, low

density carbon, odor absorbing granular additive with mintmal moisture content was
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obtained. The spent carbon used had a moisture content in the range of 20-50%. The

extrudate produced had a loose density of around 25 lbs/cu. ft.

00209} The extruder had five zones and the conditions in each zone were as follows:
st 100
2nd 175
3ed 275
4th 275
5th 280

[06210] Example 35

{00211} The blended material as in Example 34 was extruded in a twin screw
extruder (Model TX-57, Wenger} using a feed rate of 180lb/hr with a cylinder speed of
350 RPM and shaft speed at 160 RPM. 3.71b/hr steam was forced through cylinder
while also feeding 41b of water/hr. The extruder was provided with a die containing
17, 2 rom diameter die holes. The twin screw extruder contained five separately heated
chambers that were each set to specific temperatures to control shear and expansion to
adhere all ingredients in blend to one another. The blend was extruded through the die
and the extrudate was cut with the cutter to obtain putted circular pellets sized 2-3 mm,
The puffed circular pellets were immediately dried using a belt dryer set at 185 "F (85
°C) and a slightly putted, low density carbon, odor absorbing granular additive with
minimal moisture content was obtained. The extrudate produced had a loose density of

around 25 lbs/cu. ft.

00212] The extruder had tive zones and the conditions in each zone were as follows:

1ot 100

2nd 175

3rd 275

4tk 275

Sth 280
-5 .
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[00213] Example 36

[00214] Fifty Ibs. of spent carbon containing diatomaceous earth and powdered
activated carbon was obtained from starch hydrolysis production (Grain Processing
Corporation of Muscatine, lowa) and was blended at a slightly lower level, compared to
Examples 1 and 2, with 144 Ibs de-germinated ground corn grits from ConAgra, 2 1bs.
citric acid {Tate & Lyle) and 4 1bs. fine grade salt (Cargill Inc.}). The blended material
was extruded in a fwin screw extruder (Model TX-57 brand twin screw extruder,
Wenger) using a feed rate of 1801b/hr with a cylinder speed of 350 RPM and shaft
speed at 160 RPM. 3.71b/ hr stearn was forced through cylinder while also feeding 4ib
of water/hr. The extruder was provided with a die containing 17, 2 MM die holes.
Twin screw extruder contained 5 separately heated chambers each set to specific
teraperatures to control shear and expansion so as to adhere all ingredients in the blend
to one another. The blend was extruded through the die and the extrudate was cut with
the cutter to obtain puffed circular pellets (2-3 mm diameter}. The putfed circular
pellets were tmediately dried using conventional belt dryer set at 175 °F (79.4 °C) and
a slightly puffed, low density carbon, odor absorbing granular additive with minimal

moisture content was obtained.

[00215] The extruder had five zones and the conditions in each zone were as follows:

st 100
pastel 175
3rd 275
4t 275
Stk 280

{06236} Example 37

[00217]  Fifty Ibs. spent carbon containing diatormaceous earth and powdered
activated carbon available from Grain Processing Corporation of Muscatine, Jowa was
obtained from starch hydrolysis production and was blended at the same level as
Example 1 and 2, with 144 lbs. de-germinated ground corn grits from ConAgra), 2 Ibs.

citric acid from Tate & Lvle) and 4 tbs. fine grade salt from Cargill Inc. The blended
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material was extruded in a twin screw extruder (Model TX-57 brand twin screw
extruder, Wenger) using a feed rate of 180lb/hr with a cylinder speed of 350 RPM and
shatt speed at 160 RPM. 3.71b/hr steam was forced through cylinder while also feeding
4ib of water/hr. The extruder was provided with a die containing 36, 2 MM die holes
to help decrease back pressure. The twin screw extruder contained five separately
heated chambers set to specific temperatures to control shear and expansion to adhere
all ingredients in the blend to one another. The blend was extruded through the die
and cutter and puffed circular peliets {2-3 mm diameter) were obtained. The putfed
circular pellets were immediately dried using a belt dryerset at 175°F (794 °Cland a
slightly puffed, low density carbon, odor absorbing granular additive with minimal
moisture content was obtained. The extrudate produced had a loose density of around

25 1bs/cu. ft.

[00218] The extruder had five zones and the conditions in each zone were as follows:

1st 100
Jnd 175
3 275
g 275
5tk 280

[06219] Example 38

[00226]  Spent filter material containing diatomaceous earth (15 Ibs.) and powdered
activated carbon (35 Ibs.) available from Grain Processing Corporation of Muscatine,
Iowa is obtained from starch hydrolysis production and is blended at the same level as
Example T and 2, with de-germinated ground corn grits (144 Ibs.} sourced from
ConAgra, citric acid (2 1bs.} sourced from Tate & Lyle and fine grade sodium chloride
salt, 4 Ibs. sourced from Cargill. The blended material is extruded on a twin screw
extruder (Model TX-57, Wenger). A die specially designed to form an extruded sheet is
used. The extrusion condition is optimized so that the particular shape of drv expanded

extrudate can be produced. The puffed form of extrudate is immediately dried using

conventional belt dryer set at 175 ° F (794 °C)) to finalize a slightly puffed, low density

7

!
1
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carbon, odor absorbing sheet with mintmal moisture content, The extrudate produced

had a loose density of around 25 Ibs/ cu. ft.

00221} The extruder had five zones and the conditions in each zone were as follows:
st 100
2nd 175
3ed 275
4th 275
5th 280

[00222] Using a different die permits an extrudate having other form to be produced.
By using the appropriate die, pellets, beads or other extrudate shapes can be obtained.
[00223] Example 39

[00224]  The litter of Example 3% was prepared using a wood flour from American
Wood Fiber, which is a pine wood powder material having 20 mesh sieve sized

particles. The pine wood powder material was used in the following formulation.

Ingredient wi %6
Starch (B200 or B700Y* 11
Pine sawdust 20-mesh 15
Citric Acid 1
Salt 3
GPC Virgin Germ B
Ultra Fine Corn Bran 10
Ground Corn 54,90
Potassium Sorbate 0.10

[060225] *Available from Grain Processing Corporation of Muscatine, Iowa.

{00226} The materials were mixed together and then pelletized in a pellet mill with
5/32 inch diameter holes with 2 inch VR +NVR (variable reliet and non variable relief}

die at a temperature between 160-175°F. The product was dried to a moisture content
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below 12%. The final product was then crumbled to reduce the size of the particles.

The finished product has a size distribution as shown below:

% Over % Over % Over % Over % Over % Over % in

#E Sieve | #14 Sieve | #20 sieve | #30 Sieve | #40 Sieve | #80 Sieve pan
8-15 55-75 10-20 <6 <3 <2 <1

60227] The material prepared according to Example 1 formed a suitable animal

fitter. The product was characterized by having excellent clumping properties, an
average clurap weight of 52.7 grams when evaluated by the methods disclosed in
WOU03/04513482, a PCT publication of Lin Wang and Thomas A. Wiesner, and assigned
to Grain Processing Corporation of Muscatine, Iowa. The product had an excellent

ammonia masking property and formed tight solid clurmyps.
{60228} Example 40

[002297 A litter was prepared similarly to Example 39, but with a greater amount of
pine wood powder and less corn materials than in Example 39. The product was
prepared by mixing the following ingredients and pelletizing using a pellet mill with a
3/16 inch diameter holes and 2 inch variable thickness die (1 53/8 inch and 2 inch

thicknesses} at a temperature of around 180° F.

Ingredient wt %
Pine sawdust 20-mesh 61
Corn btarch (B20FYy 30
Ground Virgin Corn Germ 4.90
Salt 3
Citric Acid 1
Potassium Sorbate 810
[60230] *Available from Grain Processing Corporation of Muscatine, Iowa.

[00231]  The material prepared according to Example 40 formed a suitable animal

litter and had a clump weight of 64 grams.
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00232] Example 41

[00233]  To the litter of Example 3 is added a puffed exiruded odor-absorbing
material prepared as described herein. The odor-absorbing material is added in the

amount of 2% by weight,
60234] Example 42

{00235} A litter was prepared similarly to Example 39, but with the composition
shown below. The materials were mixed together and then pelletized in a pellet mill
with 5/32 inch diameter holes with 2 inch VR +NVR {(variable relief and non variable

relief} die at a temperature between 160-175°F.

Ingredient wt %
Starch 11.00
Pine sawdust 20-mesh 14.60
Citric Acid 1.00
Salt 3.00
Virgin Germ 4.00
Ground Cilirus Peel Pellet 20.00
Ground Corn 4690
Potassium Sorbate 0.10

[00236]  The material prepared according to Example 42 formed a suitable animal

litter and had a clump weight of 56 grams,
00237] Example 43

[00238]  Ananimal litter was prepared by mixing the following ingredients and
pelletizing using a pellet mill with 3/16 inch diameter holes and 2 inch variable

thickness die (1 5/8 inch and 2 inch thicknesses) at a temperature of around 180° F,

- 60~
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Ingredient wt %

Pine sawdust 20-mesh o1

Corn Starch (B20F) 30

Ground Virgin Corn Germ 4.90

Salt 3

Citric Acid 1

Potassium Sorbate 0.10

[00239]  The material prepared according to Example 42 formed a suitable animal

litter and had a clump weight of 54 grams.
kg fer)

s
(@

[60240] Bxample 44
{00241} An animal litter was prepared by pelletizing the following ingredients. The

materials were mixed together and then pelletized in a pellet mill with 5/32 inch
diameter holes with 2 inch VR +NVR (variable reliet and non variable relief) die ata

temperature between 160-175"F:

Ingredient wi %
Unmoditied Corn Starch 11.5
Pine sawdust 20-mesh 14.9
Cirde Acid 1.0
Salt 3.0
GPC Virgin germ 7.0
Ultra Fine corn Bran 6.5
Ground Corn 55.6
Potassium Sorbate 0.1

The product was ground to the following particle size profile (average over more than

tert runs):

% QOver % Over % Ower # % Over % (Owver % Over # | % inpan
#8 Sieve | #14 Sieve 20 sieve #30 Sieve | #40 Sieve 80 Sieve
8-15 5575 10-20 <6 <3 <2 <1
- 6’} -
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[00242]  The pelletized product was suitable for uses in animal litter.  The product
exhibited an excellent clumping property, an average clump weight of 539.6 grams, solid
clump strength, and an excellent ammonia masking property. The loose bulk density of
the product was 32.7 Ib/cu. ft. and the packed bulk density of the product was 35.2

Ib/cu. ft. The product was deemed an excellent animal litter.

(066243} Etis thus seen that animal litters may be prepared in accordance with the

foregoing teachings.
[00244] In other forms, not mutaally exclusive, the following is disclosed:

[00245] A method for preparing a putted, odor-absorbing additive comprising
the steps of: (a} extruding a blend including spent carbon material and a matrix
material under conditions sufficient to obtain an expanded extrudate comprising a
puffed product; and (b} drying said puffed product to obtain the puffed, odor-

absorbing additive.

[00246]  An animal litter comprising: at least about 20 weight % ground malt sprouts;
a lubricant; and a cohesiveness agent, the antmal litter being in the form of discrete
plural particles which tend to agglomerate when wetted, the cohesiveness agent being
present in an amount effective to enhance the intraparticle cohesion of the particles.

[00247] A process for preparing an animal litter, the method comprising: providing a

Q,
/

mixture of comprising at least about 20 weight % ground malt sprouts, a lubricant and a
cohesiveness agent; and compacting the mixture of into discrete plural compacted
particles which tend to agglomerate when wetted.

tolal
[00248] A method for removal of animal waste, comprising: providing a container
including an animal litter, said animal litter comprising: at least about 20% ground malt
sprouts; a lubricant; and a cohesiveness agent, said cohesiveness agent comprising a
starch; said animal Htter being in the form of discrete plural compacted particles which
tend to agglomerate when wetted, said cohesiveness agent being present in said litter in

an amount effective to enhance the intraparticle cohesion of said particles, allowing an
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animal to excrete waste into said litter, whereby liquid present in said container as a
result of said waste causes at least a portion of said litter to agglomerate into at least one

clumyp; and removing said clump from said container.

[00249] Arn animal litter comprising: a sorbent comprising at least about 10 weight %
finely ground pine wood powder; a lubricant; and a cohesiveness agent, the animal
litter being in the form of discrete plural particles which tend to agglomerate when
wetted, the cohesiveness agent being present in an amount effective to enhance the

intraparticle cohesion of the particles.

[00258] A process for preparing an animal litter, the method comprising: providing a
mixture of a sorbent cornprising at least about 10 weight % finely ground pine wood
powder, a lubricant and a cohesiveness agent; and compacting the mixture of into

discrete plural compacted particles which tend to agglomerate when wetted.

[00251] A method for removal of andmal waste, comprising: providing a container
including an animal litter, said animal litter comprising: a sorbent comprising at least
about 10 weight % finely ground pine wood powder; a lubricant; and a cohesiveness
agent, said cohesiveness agent comprising a starch; said aniral litter being in the form
of discrete plural compacted particies which tend to agglomerate when wetted, said
cohesiveness agent being present in said Hiter in an amount effective to enhance the
intraparticle cohesion of said particies, allowing an animal to excrete waste into said
litter, whereby liquid present in said container as a result of said waste causes at least a
portion of said litter to agglomerate into at least one clump; and removing said clump

from said container.

[00252] All percentages stated herein other than moisture percentages are specified on a

dry solids basis unless otherwise indicated.

0100} All references and previous applications cited are hereby incorporated by

reference in thelr entireties.
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[00253] Uses of singular terms such as “a,” “an,” are intended to cover both the singular

and the plural, unless otherwise indicated herein or clearly contradicred by conrext. The

o<

termas “cornprising,” “having,” “including,” and “containing” are to be construed as
open-ended terms. Any description of certain embodiments as “preferred” embodiments,
and other recitation of embodiments, features, or ranges as being preferred, or suggestion
that such are preferred, is not deerned to be limiting. The invention is deemed to encompass
embodiments that are presently deemed to be less preferred and that roay be described
herein as such. All methods described herein can be performed in any suitable order unless
otherwise indicated herein or otherwise clearly contradicted by context. The use of any and
all examples, or exemplary languaage (e.g., “such as”) provided herein, is intended to
Huminate the invention and does not pose a imitation on the scope of the invention. Any
statement herein as to the nature or benefits of the invention or of the preferred
embodiments is not intended to be limiting. This inventon includes all modifications and
equivalents of the subject martter recited hereint as permitted by applicable law. Moreover,
any combination of the above-described elements in all possible variations thereof is
encompassed by the invention unless otherwise indicated herein or otherwise clearly
contradicted by context. The descriprion herein of any reference or patent, even if identified
as “prior,” is not intended to constitute a concession that such reference or patent is

available as prior art against the present invention. No unclaimed language should be

sestions herein that certain

deemed to limit the invention 1n scope. Any statements or sagy

features constitute a component of the claimed invention are not intended to be limiting
unless reflected in the appended claitas. Netther the marking of the patent number on any
product nor the identification of the patent number in connection with any service should be
deemed a representation that all embodiments described herein are incorporated into such

product or service.
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1. Arn animal litter comprising:

a sorbent comprising at least about 35 weight % ground corn cob;

a lubricant; and

a cohesiveness agent,

the aniroal litter being in the form of discrete plural particles which tend to
agglornerate when wetred, the cohesiveness agent being preseat in an amount effective to
enhance the intraparticle cohesion of the partcles,

>

2. The animal litrer of claim 1 wherein the ground cormn cob s in the form of a

/4
H

finely pround corn cob configured to pass through a 1/16 inch screen,

3. The animal Htter of claim 1 wherein the lubricant is selected from the group

consisting of corn germ, virgin corn germ, fats, oils and mixtures thereof.

4, The animal litter of claim | wherein the cohesiveness agent is corn starch.
5. The animal litter of claim 1 further comprising a mold inhibitor selected from

the group consisting of citric acid, potassium sorbate and roixtures thereof.

&, The animal litter of claim 1 further comprising at least about 10 weight % pine
sawdust.
7. A process for preparing an animal litter, the method comprising:
PR B b . I oy 0/ -
providing a mixture of a sorbent comprising at least about 35 weight % ground corn,

a lubricant and a cohesiveness agent; and
compacting the mixture of into discrete plural compacted particles which tend to

agal lomerate when wetted.
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3. The process of claim 7 wherein the ground corn cob is in the form of a finely

I
/

ground corn cob configured to pass through a 1/16 inch screen.

9. The process of claim 7 wherein the lubricant is selected from the group

consisting of comn gerrn, virgin corn germ, fats, oils and mixtures thereof.

The process of claim 7 wherein the cohesiveness agent is corn starch.

—
e

11, The process of claim 7 wherein the mixture further comprises a mold
inhibitor selected from the group consisting of citrce acid, potassium sorbate and mixtures

thereof.

12. The process of claim 7 wherein the mixture further comprises at least about

10 weight % pine sawdust.

13, A roethod for removal of animal waste, coraprising:

providing a container including an anirnal litter, said animal litter comprising:
a first comprising at least about 35% ground corn;

a hubricant; and

a cohesiveness agent, said cohesiveness agent cornprising a starch;

said animal Htter being in the forrn of discrete plural compacted particles which tend

o agglomerate when wetted,
said cohesiveness agent being present in said litter in an amount effective to enhance
the intraparticle cohesion of said particles,
allowing an animal to excrete waste into said litter, whereby hquid present in said

container as a result of sald waste causes at least a portion of said litter to agglomerate into at

least one clumpy; and

removing said clump from said container.
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14, The method of claim 13 wherein the ground corn cob is in the form of a

finely pround corn cob configured to pass through a 1/16 inch screen,
Y& 5 ,

15. The method of claim 13 wherein the lobricant is selected from the group

consisting of corn germ, virgin corn serm, fats, oils and mixtures thereof,
te tel > & & 2 3

16. The method of claim 13 wherein the cohesiveness agent is corn starch,

17. The method of claim 13 wherein the mixture further comprises a mold

inhibitor selected from the group consisting of citrce acid, potassium sorbate and mixtures

~

thereof.

18. The method of claim 13 wherein the mixture further comprises at least about

10 weight % pine sawdust.
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