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The present invention relates to processes for the preparation g
materials. Mre particularly, the present invention relates to essSas

for the preparation of absorbent materials fromrecycled fiber sludge.

PROCESS FOR THE PREPARATION OF ABSORBENT MATERIALS

FIELD OF THE INVENTION __
The present invention relates to processes for the preparation of absorbent
materials. More particularly, the present invention relates to processes for the

preparation of absorbent materials from recycled fiber sludge.

i

BACKGROUND OF THE INVENTION

Absorbent materials, especially granular absorbent materials, are used for
a variety of industrial and household purposes. Typical uses include the absorption of
liquids, such as water, oil, grease and solvents, spilled on floors and other surfaces, and
as animal litters, such as cat litter.

Conventional granular liquid absorbents usually comprise naturally-
occurring organic or inorganic absorbent materials, such as clay, sand, wood chips,
sawdust, peanut shells, rice hulls and shredded paper, cardboard and newsprint. Animal
litters comprise a special class of granular liquid absorbents and are used to collect
animal waste products in households having pets, especially cats. Conventional animal
litters typically comprise inert, high surface area materials, such as clay, bentonites and
cellulose. Fragrances and odor-controlling agents can be added to some of these
materials to improve and/or mask odors.

Conventional absorbent materials, including industrial-"g:rade waste liquid

. absorl;ents 'angi _aqi_n;al litters, are disadvantageous in that they generally have low

absorbency, and suffer from dusting and disposal problems. Typical prior art absorbent
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of the lifter box. This creates housekeeping problems. Inorganic absorbents, such as
clay absorbents are also abrasive, and can cause damage to nearby flooring.

There is an increasing need for methods of disposal of fibrous sludge from
paper processing plants. In a conventional paper deinking plant, 100 dry tons of waste
paper can be processed into about 65 to about 80 dry tons of recycled (reusable) fiber.
The remaining 20 to 35 tons of waste paper is unusable, and becomes part of the sludge
produced by the deinking plant. This unusable sludge typically contains about 50 to
about 70 percent water. Thus, 100 dry tons of waste paper can produce from about 70
to about 120 wet tons of sludge requiring disl;osal. _

Conventional methods for disposing sludge include landfill disposal, land
spreading, composting and incineration. Landfill and land spreading sites are being
depleted at an alarming rate, and the establishment of new sites is difficult due to
environmental concerns.  Composting and incineration of sludge also raises
environmental concerns. Some innovative sludge disposal techniques include processing
the sludge into pellets for fuel or into lightweight aggregates for construction, pyrolysis,
gasification, and incorporation into cements. However, these techniques generally
require the use of complex methods and expensive equipment.

The incorporation of fiber sludge into animal litters has also been reported.
For example, Lowe et al., U.S. Patent No. 4,721,059 describes animal fillers p;oduced
from the waste material obtained during paper manufacture. The methods for making
the animal fillers of Lowe et al. suffer from drawbacks in that they require that
dewatered fibers be broken down or shredded with a delumper, reduction mill or

shredder to a fiber length of 1 to 10 mm, with a fiber length of 1 to 4 mm being
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disposal of fibrous sludge are needed. The present invention is directed to these, as well

as other important ends.

SUMMARY OF THE INVENTION _

The present invention is directed in part to methods for preparing
absorbent materials and the absorbent materials themselves. In one embodiment, there
are provided methods for preparing absorbent material which comprise providing non-
broken down and uncut recycled fiber sludge having a moisture content of greater than
about 40%. The sludge is pelletized to form wet pellets which are subsequently dried.

Another aspect of the present invention relates to methods for preparing
absorbent material which comprise providing recycled fiber sludge having a moisture
content of greater than about 50% to less than about 70%. The sludge is pelletized to
form wet pellets which are subsequently dried.

Yet another aspect of the present invention relates to absorbent material

which is prepared by a process comprising providing non-broken down and uncut
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the absorbent materials can be used to absorb large volumes of liquid. The desirable
liquid absorbing capacity increases the cost-effectiveness of the present absorbent
materials. They also do not need to be discarded and substituted with fresh absorbent
materials as frequently as conventional absorbent materials. This lessens environmental
concerns. In addition, the present invention utilizes recycled fiber sludge as a raw
material, the disposal of which is generally included in the overhead costs of the
producer. Thus, embodiments of the present invention can be employed to significantly
reduce the production costs for absorbent materials.

The present absorbent materials possess low bulk densities, which permits
easy handling by consumers. The methods for preparing the present absorbent materials
from recycled fiber sludge are simple and involve a minimum number of process steps.
Thus, additional process steps, such as extensive dewatering of the 'sludge, breaking
down or shredding the fibers, and/or cutting dewatered sludge cakes into small pieces,
which can be required in connection with the preparation from fiber sludge of prior art
absorbent materials, are unnecessary with the methods of the present invention.

These and other aspects of the invention will become more apparent from

the present description and claims.
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about 40% The sludge is pelletized to formwet pellets which are
subsequent |y dried. Accordingly, a first aspect of the present

i nvention provides a nmethod for preparing an absorbent material conprising:
(a) providing non-broken down and uncut recycled fiber sludge having a

moi sture content of greater than about. £40%to about 70% by wei ght;

(b) pelletizing said recycled fiber sludge to formwet pellets by extruding
the recyc A8 ﬁtﬁé ﬁmqugﬁr H%MN*I‘I@N”Q an extrusion force that
I's tangential to the sur aceo t he (c) drying said wet

pel |l ets. As employed above and throughout the disclosure, the fdHowing tefmet her

aspect of esent .inv n [ e t t hods f eparing absor bent
mat eri al \‘R)PAq ®h SWB?‘? §’é*é°a§5 g‘ﬁ# h@ %&%%qdoﬁ’n%vﬁqg é‘i’l&ﬂgg g‘a noi sture
content of greater tRefyciedofiier 3Rfdpt0 rdfers 20 tdwpnﬁﬁgubonﬁﬁf’éssﬂbewﬁtéld&ﬁisl S
pelletized to form wet Jow,l | ets which are subsequently dried. Arelated

aspect of dtsribargqvcb@@m aj deyatering rdqyicsvingeBlagt, (Fat geampl e»a &swagra% dgigking

absor bent t haste S I ) di

having a rrug?’s?{atg ccg%tg%rﬁaaof g%é?tgrrg%)ﬁgﬁ a outﬂ% g%éddtgﬁ% rﬁ{)out 70%
by wei ght composed(dfywater, telhilase rfibes,aind other pdditivesf lnsbérm phpﬁdgmldmg fisoludingt

Ilets by, extruding the recycled fiber, sl die util
Bt r s+ on 26 dilers, fes Biemenso ratiae Mot i, CRPegF o et Bdf pereraly’ (o)
drying saids WefariPgle %%&rwhen wé(%dan{‘%m%eyaédlﬁﬁwh@ﬁ dkibe present i nvention

relates to absorbent material which is
"Non-broken down" refers to recycled fiber sludge which comprises sludge

that has not been broken down or shredded, such as by a reduction mill or shredder.
Non-broken down fiber sludge generally comprises sludge which can bé.conveyed by a
mechanical conveyor and fed into a pelletizing device.

"Uncut" refers to recycled fiber sludge cake which is not cut into small
pieces after being dewatered. ' ,

"Wet pellets" refers to pellets formed from recycled fiber sludge, prior to
drying. _ |

"Liquid absorbing capacity" refers to the ability of the absorbent materials
described herein to absorb liquid. Liquid absorbing capacity is expressed as the weight
of liquid absoroed by an absorbent material divided by the weight of the absorbent
material.

The term "%" or "percent" refers to percent by weight.

The absorbent materials provided herein are highly absorbent and can be
used for absorbing various liquids including non-polar liquids, for example, petroleum-
based 'liquids, such as oil and grease, polar liquids, for example, aqueous liquids, such
as water and urine, and solvents, including organic solvents. The present absorbent
materials are highly useful for absorbing accidental liquid spills on surfaces, such as oil
spills and solvents on floors, workbenches and driveways. The present absorbent
materials are also particularly useful as an animal litter, especially cat litter, for absorbing
animal urine and other waste liquids. The methods of the present invention address
environmental concerns associated with the disposal of recycled fiber sludge. The

methods provided herein are simple and can be performed with minimal equipment.



' prepéred by a process conpri sing (a) providing non-broken down and
uncut recycled fiber sludge having a noisture content of greater than about

40% (b) pelletizing said sludge to formwet pellets; and (c)
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sludge preferably comprises substantially little or no secondary sludge.

The ash content of recycled fiber sludge is indicative of the amount of
additives which are incorporated in the waste paper. The ash content of recycled fiber
sludge is generally about 20 to about 80%. Waste paper containing high filler and
coating materials, for example, magazines, provides recycled fiber sludge having a high
ash content. Recycled fiber sludge from newsprint deinking mills generally contains a

low ash content. A representative sample of ash is composed of the following materials.

Material . Y%

Si as SiO, 46.4
Al as AlL,O, 40.6
Fe as Fe,0, 1.5
Ti as TiO, 1.5
Ca as CaO 7.4
Mg as MgO 0.9
Na as Na,O 0.3
K as K,0 - Nil
S as SO, 0.3
P as P,0; 0.8
Ignition loss at 900°F 0.1
Undetermined 0.2
Total 100.0

A.H. Nadelman and LP Neston, T4PPI, Vol. 43(2), p. 120 (1960).

The ash content of the recycled fiber sludge employed in the methods of
the present invention can vary and depends, for example, on the mill from which the
recycled fiber _slgdg__e is obtained, the particular components incorporated in the recycled

fiber sludge, and the like. In preferred embodiments, the recycled fiber sludge possesses
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contents of less than about 45% being yet more preferred. Even more preferably, the
recycled fiber sludge has an ash content of less than about 40%, with ash contents of less
.than about 35% being still more preferred. Yet more preferably, the ash content of the
recycled fiber sludge is less than about 30%, with ash contents of less than about 25%
being even more preferred. A particularly preferred ash content of the recycled fiber

sludge is about 23%. o )
As noted above, the recycled fiber sludge employed in the present methods
~has a moisture content of greater than about 40%. As discussed in detail below, the
moisture content of the recycled fiber sludge is an important factor and can affect the
ease with which the sludge is processed into pellets, as well as the liquid absorbing
capacities of the resulting absorbent materials. Preferably, the recycled fiber sludge has
a moisture content of greater than about 40% to about 70%. More preferably, the
moisture content of the sludge' is from about 42% to less than about 70%, with a
moisture content of from about 50% to less than about 70% being even more preferred.
Still more preferably, the recycled fiber sludge has a moisture content of from about 55%
to less than about 70%, with a moisture content of from about 60% to less than about
70% being yet more preferred. Especially preferred is a moisture content of from greater
than about 60 to about 68%, and more preferably, from greater than about 60 to about
66%, and even more preferably about 63%.

Recycled fiber sludge typically contains from about 50 to about 70%
moisture. To reduce the moisture content, the sludge can be dewatered with any suitable

dewatering device, including, for example, a felt press or screw press device. Of course,
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"Recycled fiber sludge" refers to the primary conpressible waste solids

di scharged froma dewatering device in a plant, for exanple, a tissue-grade
deinking mll, that processes waste papé} into recycled fiber. Recycled
fiber sludge is mainly conmposed of water, cellul ose fiber, and other
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"Uncut" refers recycled fiber” sl u(?e cake which is not cut into small
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as the weight of |iquid absorbed by an absorbent material divided by the
wei ght of 81;@5 times tocpmpress and extrude the recycled fiber sludge. The extrusion force in
a die roller pelletizing device is tangential to the die surface. Thus, although the sludge
gradually forms a mat on the die surface, sludge can nevertheless be expelled
continuously from the die, without plugging. _

In contrast to die-roller pelletizer devices, it has been fdund that certain
pelletizing devices, including pelletizing devices in which the extrusion force is applied
in a direction other than tangential to the die surface, such as screw extruder devices, are
less preferred for use in the pelletizing operation. This is because these other ext;'uder
devices have an increased tendency to become clogged. In this connection, screw
extruder devices extrude the recycled fiber sludge through a flat die that has multiple
holes. The extrusion force is perpendicular to the die surface in screw extruders. During
operation, thé'sludge gradually forms a mat on the die surface which plugs the holes in
the device.

Adjustable cut-off knives can be used to cut the extruded sludge into wet
pellets having the desired length. Preferably, the wet pellets have a diameter of about
3/32 inch to about 1/4 inch, and a length of about 1/8 inch to about 1/2 inch. More
preferably, the wet pellets ﬁave a diameter of about 1/8 inch to about 3/16 inch, and a
length of about 3/16 inch to about 5/16 inch.

As noted above, the moisture content of the recycled fiber sludge can
markedly effect further processing of the sludge into pellets. If the recycled fiber sludge
has a high moisture content, such as about 70% or greater, water is expelled from the
sludge during extrusion. This results in the formation of separate water and sludge
phases. In addition, the resulting wet pellets lack structural integrity and tend to stick
together prior to drying. When the moisture content of the recycled fiber sludge is less
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associated with the,di.sposal of .recycl ed fiher sludge.. The net hods provi ded
nor o - ar SRS SHPIOART Bt BBy EesT R IR STISEF TBYaR BT content
-6-  Becaypgesafthidiaboutt 65%Pr EBRER:] 26 tRf mblieurdr@aRAt oBRBOLRARE i§BbMicka! S

can be conducted, for exanple, w thin or proxi mate a waste ‘paper recycling
pl ant . Thibelovhahaut 42%; ter exaswle, @boutA08p she malleghilityoffthe secysled fther shidge
separate | ng Cl Ll Vas . L V. ol
directed, Bi’ﬁﬁ‘gsz‘r% é%grrlj\g%lh% sffﬁfcgll'tyt’ﬁee n%?ugbeé?da@%r}f&g@gn%%csl%f%ﬁ? 51#&?%“ al .

The net hodsvihg\womutirdeontsst of aborcUokeand theadiesbiithgepellatizinig david®ihave ag
content of greater than abqout 40% Dependi ng upon the operations bein

per f or med ingEeased dendency dp Sledt Apraptinglye &y Prefeged emhodiments of e | @esem?ber
sl udge cag,@hf6h, the moisture content of the recycled fiber sludge is greater than about 40%,

for example, at least about 42%. As the moisture content falls below about 40%,
repeated clogging of the dies occurs, and at moisture contents of about 25% or less,
clogging is severe, requiring shutdown of the pelletizer device. '

In addition to affecting pellet formation, the moisture content of the
recycled fiber sludge also can have a marked impact on the liquid absorbing capacities
of the resulting pellets. For example, it has been observed that pellets produced from
recycled fiber sludge having a higher moisture content of, for example, greater than
about 40%, such as about 42%, have improved liquid absorbing capacities relative to
peilets produced from recycled fiber sludge having a lower moisture content of, for
example, less"'than about 42%, such as about 40% or less. While the inventor does not
wish to be bound by any theory of operation, the reasons that pellets produced from
recycled fiber sludge having a higher moisture content possess improiled liquid absorbing
capacities is as follows. During drying, the moisture in the wet pellets vapérizes which
creates void spaces. These void spaces are capable of entrapping liquid. Pellets
produced from recycled fiber sludge having a higher moisture content have more void
space as compared to pellets produced from recycled fiber sludge having a lower
moisture content. Pellets having more void spaces are capable of absbrbing or
entra[;_ping a greater volume of liquid.

After the wet pellets are discharged from the pelletizer device, the pellets
are dried. A variety of drying techniques are available for drying the wet pellets, and
such techniques would be apparent to one of ordinary skill in the art, based on the

present disclosure. Preferably, the pellets are dried using a method wherein the pellets



+-incl ude secondary sludge. Secondary sludge is conmposed primarily of

m cr obi al bi omass. However, due to safety and environnental considerations,
the recycled fiber sludge preferably conprises substantially little or no
secondary sl udge. The ash content of recycled fiber sludge is
I ndicati ve of the amobunt of additives which are incorporated in the waste
paper. The ash content of recycled fibe; sludge is generally about 20 to
about 80% Waste paper containing high 9rier and coating materials, for

| e, ! d d fib d
Caatont Fae Susabaly uheets MElffe U o DG, ey %@’F‘F&t”’d@né?’%a}“ﬁ
contains africﬁ%ﬂsho&e@mnent'Fn&lompﬁmaﬁéxﬂt | 24 QSR HBYe R, QéfeRASH peBeCRIINOBES Of

the follow ng materials. Mat er i al

% wherein the pellets rub ggainst e@thcpther qr against other surfaces, syeh s the walls of
Al as:Afe r]

Fe[err] O e{hr ] Lgyﬁ{g hevme. Frlfltxgnal erOQement is undesirable becauﬁfi 1ta gaﬁ?@ﬁ in the
1.5 erosion and/or destruction (&f the pEHéDs, as well as the creation of fines/ add dust. In
I\/g as Mo s_Na20

0.9
preferred embodiments, a gonyeyqe dryrjdgvice is used to dry the wet plqilﬂaeps The use
S as S er : in t of the pellets
Plerr] eréﬁ a conveyor dryer mlramézes Gkridtional movement of the pelle ndutrf §a§1 d.lg'm;[
900[ er r ] F process résulting in substant1a1 elimination ofuhdepredmtmdof dust or fines. In

Rlaéel man afRIRE, QERer Sy ersrAﬁgp as\f(?f‘“'ﬁ(*‘fﬁ caB capisg) destgigtion ojfopelgts atid the The

ash cont engretiont BEfiR@CHE @t hhd HeirShsed86ul8 Hel AvRidd] N t he nethods of the
present invention can vary and depends, for exanple, on the m Il from which

the recycled fiber sinprgired eghodimants, tha\wehpglletscareairied demgomeistuse content

PO 2 G Sp0 5 Sl 5 1ol bl BEALRL B
desired moisture content of the dried pellets can be obtained by heating the wet pellets
to between about 230°F to about 260°F and for a period of time of about 5 to about 10
minutes. A variety of heat sources are available for use to heat the wet pellets to a
desired temperature and to dry the pellets to the desired moisture content. Suitable heat
sources include, for example, steam and natural gas. After drying, the dried pellets can
be cooled with ambient air. :

If desired, a deodorant and/or fragrance can be incorporated into the
al_)sorbent materials. This incorporation can take place during the processing of the
recycled fiber sludge, for example, after dewatering and before pelletizing, or after
drying. The incorporation of a deodorant and/or fragrance can be particularly desirable
with absorbent materials used 'as an animal litter. The particular deodorant and/or

_ fragrance selected can vary and depends, for example, on the contemplated end use.
Suitable deodorants or fragrances include, for example, cat litter deodorizers
commercially available from Church & Dwight Co., Inc. (Princeton, NJ) or baking soda.

The absorbent materials of the present invention have desirably high liquid
absorbing capacities. In preferred embodiments, the present absorbent materials have a
liquid absorbing capacity of at least about 1.1, with liquid absorbing capacities of greater
than about 1.1, for example, about 1.2, about 1.3 or about 1.4, being more preferred.
Even more preferably, the absorbent materials have a liquid absorbing capacity of at least

about 1.5, with liquid absorbing capacities of at least about 1.6 being still more preferred.
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*-7- a lowash content. This is because the ash, which is generally a
nmeasure of the concentration of inorganic nmaterials present in the sludge,
does not contribute significantly to the |iquid absorbing capacity of
absorbent materials prepared therefrom Preferably, the ash
content of the recycled fiber sludge is | ess than about 80% w th ash
contents of |ess than about 75% being nore preferred. Even nore preferably,
the recycled fiber sludge has an ash content of |ess than about 70% Wth
ash contents of |ess than about 65% berA§-still nore preferred. Yet nore
preferably, the recycled fiber sludge has an ash content of |ess than about
60% with SR Yebmasppselomed smbodimant.abe nbs@bestbmaterjalsvimve o fiquidr siserbisgl.
Still nore fer e | ed fiber sludge has an ash content of |ess
cag;gg}ofrf bEMofe wiACoBE Y S

t han about or exanpl e, out 47% wth ash contents of |ess than

about 45% bei ng yet The ebgotihe iatstialEyfemhe PossenPin®éionbhave debﬁaﬁlﬁ%\%'&ﬂ(

fi ber sludge has aﬂigESh cont ent Ofanl,qlﬁss t han about 40% w th ash contents
of Iess thSSHISSWVISBoBBEIOHS S3SY| handing byr eonspmers.  Viethagdreen potstrvedbtbat t he
ash cont enipsafbeht Sdt i S % Wt sh
contents of Ies?s thaﬂ%gﬁ‘ﬂn%%% re?é\%d%gsedﬁésmh%eé%r@@r ?@%%Q\%% t° rf |y
preferred fibér shuigednavingflowbeashaoptnedltis belicved try¢his i bdeause tB8Yarticle size

As noted abpve,.the recycl ed, fiher slu enpl pyed jn the present nethods

has a noi 39{3?53 @&?Parﬁﬁwu%» les %@W%%M@Smf Sk 8ize typiselly |

bel ow, t hefgmmi ﬁauéfseh@qr%]g@he,ogulk@ngiﬁs&ycl ed fiber sludge is an inportant
the

factor and can affect .
In preferred embodiments, the present absorbent materials have a bulk

density of less than about 36 Ib/ft®, such as about 35, 34, 33, 32, and 31 Ib/ft’. More
preferably, the absorbent materials have bulk densities of less than about 30 Ib/ft%, such
as about 29, 28, 27, 26, 25, 24, 23, 22, 21 and 20 1b/ft® or less.

The present absorbent materials can be used to absorb liquids, for example,

liquids spilled on surfaces, such as petroleum-based liquids, including oil. The spilled
liquid is absorbed by contacting the absorbent material with the liquid, for example, by
depositing the absorbent material onto the sﬁilled Iiﬁuid. The absorbent material is
permitted to absorb the liquid, .and the wetted absorbent material can be collected for
suitable disposal.

The absorbent materials of the present invention are particularly suitable
for use as an animal litter. The absorbent material is placed into a litter pan and is
contacted with waste from an animal, for example, a household pet, such as a cat, by the
ammal voiding itself into the absorbent material. The used absorbent material is easily
disposed of, for example, by flushing down a toilet. _

) The invention is further described in the following examples. The
examples are actual examples and are for illustrative purposes only, and are not to be

construed as limited the appended claims.

EXAMPLES
Examples 1 to 5 and 7 describe the preparation of pelletized absorbent
materials within the scope of the present invention. Example 6 describes the preparation

of pelletized absorbent materials not within the scope of the present invention. Examples



. ‘éase with which the sludge is processed into pellets, as well as the liquid

absorbing capacities of the resulting absorbent materials. Preferably, the
recycled fiber sludge has a noisture content of greater than about 40%to
about 70% More preferably, the noisture content of the sludge is from
about 42%to | ess than about 70% w th a noisture content of from about 50%
to |l ess than about 70% bei ng even nore preferred. Still nore preferably,
the recycled fiber sludge has a noisturg2content of from about 55%to | ess
t han about 70% with a noisture content of from about 60%to | ess than
about_ 70% BejontB MedcribertestP F6f evdl@sding EhpaRjudd lalsdpbiflf edapaeltiess of th® iabédibént
content of from greater than about 50 to about 68% and nore preferably,
from gr eat Brataripdmprepenge iBExamplasolito 663 welhas grieh angbeorpenttmatgnaly. about

63% R _ f] !ﬂﬁlgﬁ Leal Ly 1as14 & . .50
to about 70% noi sturg.g( éﬁgeld{t?g?'t ele nol se%aélrIB Fego‘!ﬁ( léeﬁt%?&?‘%fe% ls:f Eﬁgﬁ%g‘%hge
dewat er ed ekdriplany suitabl e dewatering device, including, for exanple, a
felt press or screw press device. O course, .

-8- the noisture content of the recycled fiber sludge can be increased by

the additi Fxmqr. After providing the recycled fiber
sludge with a noisture content of at greater than about 40% the sludge is
pel I etized to form wiecynidd éiber slatighGroghaideinking: ovastenprpat eiant lintthe Unitdd
e o on SEER A R0 Gt AP 00l B RIS P el
di e-rol | er pR@AL kh hotdtnre R AteHEYS &%t 65% And28AI9EabAChd Vg dDhsh QRRInALE @Fout The

die in a die-roller pelletizer ] . .
23%. The sludge was fed directly into a die-roller pelletizer and pelletized. The wet

pellets were dried to less than 10% moisture using laboratory drying ovens or belt

conveyor drying equipment.

EXAMPLES 2 TO 6

Example 1 was repeated except that, prior to pelletizing, the sludge was
dewatered to a moisture content of about 70% (Example 2); about 60% (Example 3);
about 50% (Example 4); about 42% (Example 5); and about 30% (Example 6).

EXAMPLE 7
The process of Example 3 was repeated except that the recycled fiber
sludge was obtained from a deinking waste paper plant in Canada. The ash content of
' this sludge was analyzed to be about 47%.

EXAMPLE 8

The pellets prepared in Examples 1 to 7 were evaluated for bulk density
(Ib/ft’) and water absorbing capacity (grams of water absorbed per gram of dry pellet).
The r_esults of this evaluation are set forth in Table 1.



. ‘device is in the formof a netal ring. During operation, the die rotates

about two or three tinmes to conpress and extrude the recycled fiber sludge.
The extrusion force in a die roller pelletizing device is tangential to the
di e surface. Thus, although the sludge gradually fornms a mat on the die
surface, sludge can neverthel ess be expelled continuously fromthe die,

wi t hout pl uggi ng. In contrast to die-roller pelletizer
devices, it has been found that certainldelletizing devices, including
pelletizing devices in which the extrusion force is applied in a direction
ot her than tangential to the die syéﬂagﬁg such as screw extruder devices,
are less preferred for use inthe p flng operation. This is because

t hese ot her extruder devices have an increased tendencyn%@”Qgg ogged
In this connection, screw extruder devices extrude the r ecy

sl udge t hrough a flat die that has nmultiple holes. The ﬁ?kfﬂé L&) é ce IS
perpendi cular to th d|e surface in gcrew extru gﬂ% g?é? t he
sl udge gradual ly fo?ﬁ%‘ @ﬂfthe @:surfac ich plu ol es in

t he devi ce. of recycled fibert a1 O - of f can b I?:fgéfi’f "o cut the
ext ruded sExamgld nto ﬁk{dgﬁ)éf)d)ets hav(ll )t he des{'ﬁ)ad | engt WMafariglbrabl y, the
wet pellets have a- dlane%g of about %/ 2 inch ég about 1/4 igg aha'a

| engt h of about 1/8 inch™Co about 1/% i'nch. Moreé-preferably, e

pellets have a diameter @gf about 1/8gmch to abogt 3/16 incthand a | engt h
of about 3/16 inch to about 5/16 inch. As noted above, the

moi sture cont®nt of the B8cycl ed fibél.5sl udge c23 markedly ek.féct further
processi ng of the sl udge bnto pel | et If the rgﬁycled fiber §Qudge has a

hi gh moi st ur et cont ent, é h as about 6@60r gre wat er % xpell ed from
the sl udge dugi ng extrusugn. This resgglsts in thesformtion oi geparate

wat er and sl udge phases. In addition, the resulting wet peLIets | ack
structural infbegrity and3flend to sti 8R.2 ogether 33rior to dryl.d§. Wien the
noi sture content of the %Scycled flbg%jsludge |%7Iess 1.06

Inspection of Table 1 reveals that absorbent materials which represent preferred
embodiments of the present invention (Examples 1 to 5) have lower bulk densities and
improved water absorbing capacities as compared to the absorbent materials prepared in
Example 6. Pellets prepared from recycled fiber sludge having a moistur:e content of at
least 50% and higher (Examples 1 to 4) exhibit particularly improved water absorbing
capacities. In addition, inspection of Table 1 indicates that the water absorbing capacity

improves at ash contents of less than about 47%.

EXAMPLE 9
This example is directed to an evaluation and comparison of the bulk
densities and water absorbing capacities of the pellets prepared in Example 3 and two

commercially available clay cat litters. The results of this evaluation are set forth in
Table 2.



#29- than about 70% the expul sion of water during extrusion is
substantially prevented. In addition, the structural integrity of the wet
pellets is substantially inproved at noi sture contents bel ow about 70% The
tendency of the wet pellets to stick together can be substantially
elimnated by enploying recycled fiber_gludge having a noisture content of

| ess than about 65% However, as the noisture content of the sludge is
reduced bel ow about 42% for exanple, about 40% the nalleability of the
recycled fiber sludge dimnishes. As BABEEWt, difficulty is encountered in
extrudi ng recycled fiber sludge having a noisture content of about 40% and
the dies of the pelletizing device have an incr’@bf%eﬂ@_@’%cy to cl og.
Accordingly, in preferred enbodi nents of the preséapagifwention, the

noi sture content of the recycled fiber sludge i(g Hy®absarbedhan about 40%
for exanple, at |east about 42% As th@ufpi sture pangafiy falls bel ow about
40% repeated cl oggi Nng OffpédpBersti €S OCPhsizy and at 4pgyrsém € contents of
about 25% or |ess, cloggi k57 Severe, uiring A of the pelletizer
devi ce. Miyetial (e i .% on, the

noi sture content of tBeampleyX!| ed fiber 2¢8J5udge al so taf have a marked inpact
on the liquid absorbing capacities of the resulting pellets. For exanple,

it has been observed tc?fehﬁéf% prodéééd from rec9@Ped fi ber sludge

havi ng a hi gher noi st f, f xanmple, ¢ ter than about 40%
such as about 42% ha\%a?’i %{P%@%%Ilfi qui gg'asgsor bi ng cg'ggci ties relative to
pell ets produced fromrecycled fiber sludge having a | ower noisture content
of , for ejlagiecton lof TablehZ fevahie that4B&oabsosdht Aatérals! lof 409 pRkerdt G Sentidpi hfet hE
inventor does not wish to be bound by any theory of operation, the reasons
t hat pel | dewepbalk densities and ineprovedowater pesorbing ¢gpacitiss engnpared trhpriomart slapr e
cont ent p%§§ﬂ§§rsi nproved |iquid absorbing capacities is as.follows. During
drying, the norSture in the wet pellets vaporizes which creates void
spaces. These voi d spaces are capable of entrapping liquid. Pellets
produced from recl'\écl ed fiber sludge having a higher noisture content have
nore voi d EXAMPLE 10

This example is directed to an evaluation and comparison of the bulk
densities and oil absorbing capacities of the pellets prepared in Example 3, shredded
waste paper and a commercially available clay absorbent. The results of this evaluation
are set forth in Table 3. |

TABLE 3
Oil Absorbing
Capacity
Bulk (g oil absorbed per
Absorbent Density g dry Absorbent
Material (b/4t) oil Material)
Example 3 21.5 Mineral Qil . 09
' 10W-40 Motor Oil 0.9
Shredded 14.8 Mineral Oil 1.7
Waste Paper 10W-40 Motor Oil 1.8
Clay 36.6 Mineral Oil 0.5
10W-40 Motor Oil 0.5

Inspection of Table 3 reveals that the absorbent materials of the present invention have
bulk densities lower than prior art clay litters and improved oil absorbing capacities

compared to prior art clay cat litters. Although shredded paper has a lower bulk density
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" space as conpared to pellets produced fromrecycled fiber sludge having a

| ower npisture content. Pellets having nore void spaces are capabl e of
absorbing or entrapping a greater volune of |iquid. After the.
wet pellets are discharged fromthe pelletizer device, the pellets are
dried. A variety of drying techniques are available for drying the wet
pellets, and such techni ques woul d be apparent to one of ordinary skill in
the art, based on the present dlsclosurg Preferably, the pellets are dried
using a method wherein the pellets

- 10 - b [ t l e | t t h oth th b
subst ant |aBHa 5@% Sf %Ofﬁ?%¥?%'éigi”otgﬁ\/é etg O:f\rﬁe‘@mcl)’éﬁ\egf ltﬁgﬁlégéiﬁmﬁgégl}'ﬁsed
h t h

er ein, rn%:'fr’e’re% BiRE a8 e BKEBGH HAEAAL ra B pRELI STt GHAL 1S ut&gyg;g 2

ot her or agai nst ot her surfaces, such-as ry|

Fricti onamarhttvmhmprqucmndmelrawbﬂnetehelcause it can result in the erosion
and/ or destruction of the pellets, as well as the creation of fines and
dust. In preferred enbodi nents, a conveyor dryer device is used to dry the
wet pel | gixgaMPIEEUsie of a conveyor dryer minimzes frictional novenent of
the pellets during the drying process, resulting in substantial el.imnation
of the production dfhisesample ifidirested|to anoematmbn aﬂﬂherefwcvefspcllsuﬁheébﬁ

rotary dr cause, dest. i on of- ts and t e creation of fines.
and dust éﬁ@%@?@ﬁm%g@aﬁ%%&‘ glﬁ% |S&’€§1° l?ets were made haying, the dpllewing
enbodi me@ifiendidif, WRtofRitIEhie @’EF qﬁg idcfe NMOi sture content of Iess than
about 10% w th noisture conte out 5% bei ng nore preferred. The

(A) a diameter of 3/32 and a length 3/16;

(B) a diameter of 3/32 and a length of 7/16;

(C) a diameter of 1/8 and a length of 3/16;

(D) a diameter of 1/8 and a length of 7/16;

(E) a diameter of 1/4 and a length of 3/16; and

(F) a diameter of 1/4 and & length of 7/16.

Pellets (A) to (F) were evaluated for water absorbing capacities. The results of this

evaluation are set forth in Table 4.

TABLE 4

Water Absorbing
Capacity
Pellet Pellet (g H,0 absorbed
' Diameter  Length per g dry Absorbent

Pellets  (inches) (inches) Material)
A 3/32 3/16 1.22
B 3/32 7/16 1.22
C 1/8 3/16 1.53
D 1/8 7/16 1.34
E 1/4 3/16 1.45
F 1/4 7/16 1.36

Inspection of Table 4 reveals that, for pellets having a diameter of greater than 3/32 inch,

shorter pellets, and especially pellets having a length of 3/16 inch, have improved water



~ desired noisture content of the dried pellets can be obtained by heating
the wet pellets to between about 230[err]F to about 260[err]F and for a
period of tinme of about 5 to about 10 minutes. A variety of heat sources
are available for use to heat the wet pellets to a desired tenperature and
to dry the pellets to the desired noisture content. Suitable heat sources
i nclude, for exanple, steam and natural gas. After drying, the dried

pell ets can be cooled with anbient air. If desired, a
deodorant and/or fragrance can be incqgporated into the absorbent
materials. This incorporation can take place during the processing of t he

ooyl eduliele Shpidons ALl 6 BLL S ARMR ST IR Abore e

pel |l eti zi ng e |ncorporat|on a deodoran

fragr anqxellearbm)ep@(r)tpdss&saéd yhedleighést tager vibsbrbirys osgaeny. mat erial s used as an
animal litter. The particul ar deodorant and/or fragrance selected can vary
and depends, for exanple, on the contenplated end use. Suitable deodorants

or frag ﬁgﬁﬁ) de, for exanple, cat litter deodorizers comercially
avai |l abl'e rom%htirjch & Dwight Co., Inc. (Princeton, NJ) or baking soda.

The absorbent mat eThealaBsopberithmateriaieof the \peedehdrinvantiondesie alistiibiiedhtd i qui d
absorbing capacities. In preferred enbodi nents, the present absorbent

mat er i a|f§mﬁeeh¢éd3acqmamna %E%oﬂé? AbsaEbgsh anatgrialy were exaluated iy the cat owgers
liquid qﬁf%&%@feﬁ a% t WRAL Ofhd A" %Q&t éplg df @t qﬁ@rgg%&,begﬁbout
1.2, abou or a

ei ng nore pre PErTed FEVEn nor e preferably,
t he absandteriils roftthe pﬁdsmthaventmrﬂ wenei effeativonbiangt titpand that dieyat | east about

1.5 with i qU| d absorbl ng.. cacri)aci ties of at |least about 1.6 being still

(B) have substantially no tendency to stick to a cat’s feet;
(C) are substantially dust free; ' '
(D) render a litter pan easy to clean; _
(E) require little or no maintenance between changes with fresh absorbent;
(F) are flushable, and therefor easily dispci)sed;
(G) have substantially no tendency to be scattered out of the' litter pan; and
(H) are visually attractive to the cat owner. _
The cats were also reported to be attracted to the present absorbent materials when

seeking a place to void themselves of urine and/or feces.

EXAMPLE 13

The evaluation conducted in Example 12 is repeated except that the
absorbent materials also contain a fragrance, germicide and/or bactericide. In addition
to characteristics (A) to (H) above, the absorbent material is perceived to be an effective
animal litter in that it:
(I) absorbs odors;
(J) retards germ growth;
(K) renders litter pans less noticeable;
(L) has a pleasant odor; and

(M) extends the time period between changes.



..'I'n"a yet nore preferred enbodi nent, the absorbent materials have a liquid

absorbi ng capacity of nore than about 1.6. The absor bent
materials of the present invention have desirably | ow bulk densities which
pronot es easy handling by consuners. It has been observed that absorbent

materials having | ower bulk densities are generally obtained fromrecycled
fi ber sludge having | ower ash content. It is believed that this is because
the particle size of ash is generally nuch less than that of fiber, and
particles of smaller size typically fqnm pellets having higher bulk
densities. In preferred enbodi nents, the present absorbent
mterials have a bupkidlanaihidalioh st b el ns@damoat{oemdse SRS
about 35, 34, 33, 32, and 31 f ?ts. More preferably, the absorbent

mat eri al &efmewﬂhbck apparentt toethosf skikaisint the artafbomt the olepdinipg [ deserfpticsw cBuchs

about 29, 28 27, 26, 25, 2 nd 20 | /ft err

The pr es@difigAlioNG &%¢ aﬁ*ﬁt‘@f’ﬁ“&?‘g gﬁgﬁé‘ﬁﬁ’séﬁ £8P% 05 &% Hﬂeag?‘ggla"flﬁrr exanpl e,
| i quids spilled on surfaces, such as petrol eum based |iquids, including
oil. The spilled liquid is absorbed by contacting the absorbent materi al
with the liquid, for exanple, by depositing the absorbent material onto the
spilled liquid. The absorbent material is permtted to absorb the |iquid,
and the wetted absorbent nmaterial can be collected for suitable disposal.
The absorbent materials of the present invention are particularly suitable
for use as an animal litter. The absorbent material is placed into alitter
pan and is contacted with waste froman animal, for exanple, a household
pet, such as a cat, by the animal voiding itself into the absorbent
material. The used absorbent material is easily disposed of, for exanple,
by flushing down a toilet. The invention is further described
in the foll ow ng exanples. The exanples are actual exanples and are for
illustrative purposes only, and are not to be construed as limted the
appended cl ai ns.



~ EXAMPLES Exanples 1 to 5 and 7 describe the preparation of
pell etized absorbent materials within the scope of the present invention.
Exanpl e 6 describes the preparation of pelletized ahsorbent materials not
wi thin the scope of the present invention. Exanples -7
- 12 - 8 to 13 describe tests for evdBuating the | ”“ES“EE j%s LEN
capacities of the absorbent materials prepared in —as_iwel |
as priorWhat inpleimpdnis: materi al s. Exanples | to 12 are actua
exanples while Exanple 13 is a prophetic exanple. EXAVPLE 1
Recycl ed fi ber sludge from a dei nki ng waste paper plant in the United

States was used fAOmetiRYIfog p%aﬁﬁé%%%rb&ﬁtﬁéﬂeﬁh} cdiifrisihgdge was dewatered
with a belt press to a noisture content of about 65% and anal yzed as havi ng

h a, die-rol |
pel Tt zor andepdrPant égf%mﬁet%%‘g?ﬁﬁ‘dt“’?ﬁ%%?g& beAahby sk thlifa g,

noi sture using | aboratory dr or belt conve or dryi ng equi pnent.
mclflstur contenf o Xter out %8 o) y y g qui p

(b) pelletizing said recycled fiber sludge to form wet pellets; and

(c) drying said wet pellets.

2. A process according to claim 1 wherein said recycled fiber sludge has a

moisture content of greater than about 40% to about 70%.

3. A process according to claim 2 wherein said recycled fiber sludge has a

moisture content of about 42% to less than about 70%.

4. A process according to claim 3 wherein said recycled fiber sludge has a

moisture content of from about 50% to about 66%.

5. A process accdrding to claim 1 comprising pelletizing said recycled fiber

sludge with a die-roller pelletizer device.

6. A process according to claim 1 wherein said wet pellets remain substantially

motionless relative to each other while dryving.

7. A process according to claim 6 wherein comprising drying said pellets with

a conveyor dryer.
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- ‘EXAMPLES 2 TO 6 Exanple 1 was repeated except that, prior to
pelletizing, the sludge was dewatered to a noisture content of about 70%
(Exanpl e 2); about 60% (Exanple 3); about 50% ( ple 4); about 42%
(Exanpl e 5); and about 30% ( Exanpl e 6). EXAMPLE 1S SHEET u BC"-\P;G
process of Exanple 3 was repeated except that th recy@i:}é‘g;,"-fgfperfu ljudge was
obt ai ned from a dei nking waste paper plant in Ca & m@nt of
this sludge was anal yzed to be about 47% EXAMPLE 8 The
pellets prepared in Exanples 1 to 7 were evaluated for bulk density

(Ib/ftlerr]) anqd water, absorbi.ng capacit ranms of water absorbed per gram
of dry pell et%a'l. Q‘Tﬁ?@&\ogsﬁf PLERGFPR Wﬁé‘?féﬁﬁa’&‘%&ﬁggf’%‘n@éf‘n&ort h’in Table 1.

- 13 - - TABLE 1

Wat er Absor bi{@yproviding recycled fiber'sludge having a moisture content of greater than

about 50% to less than about 70%;
(b) pelletizing said sludge to form wet pellets; and

() drying said wet pellets.

9. A method according to claim 8 comprising providing recycled fiber sludge

from a tissue-grade deinking mill.

10. An absorbent material which is prepared by a process comprising:

(@) providing non-broken down and uncut recycled fiber sludge having a
moisture content of greater than about 40%; !

(b) pelletizing said sludge to form wet pellets; and

(c) drying said wet pellets.

11. An absorbent material according to claim 10 which is selected from the

group cbnsisting of an industrial-grade waste liquid absorbent and an animal litter.

12. An absorbent material according to claim 11 wherein said animal litter is

a cat litter..

13. An absorbent material according to claim 10 wherein said recycled fiber

sludge has an ash content of less than about 80%. e e
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-Capam ty

H err] O absor bed Moi st ure cont ent .

per g dry of recycled fiber Densi ty e o6

Absor bent Exanpl e sl udge (% (Ib/f[erv];

Mat eri al ) 1 66 21.4

1.68 2 70 21. 2

3 60 21.5 -20- 23 :

50 25.5 . 23 1.50 5 42
28. 3 123 An absorbent materihl S¢hich is préi:arqd from uncut an@ﬁon—broken down

35.2 23 1.35 28.5

ar - recmcd fibdr Ofided &ﬁp@ﬁfc ng%\sg_%g kagxkldea%egg fes%]'ﬂ% ABROH Rk

material s repre ent pre | ments” o e present inven |on
(Exanpl es ]5g ]have | 0 si.tiges and i nproved water absorbing
capacit f‘b%‘ H’sd ?%&R%@r@bagﬂgﬁ?ﬂg‘?ﬂt ln'ﬁt erials prepared in Exanple 6.

Pel l ets prepared fromrecycled fiber sludge having a noisture content of at
| east 50% and hi gher (Exanples 1 to 4) exhibit particularly inproved water
absorbing capacities. In addition, inspection of Table 1 indicates that the

wat er absor bi n§)5.c dmabsoybemtpmatedsl adconbitg dorlatmt 4 ofhitle sssdlémed fvantthed 7%
EXAMPLE 9 This exanple is directed to an eval uati on and

conpar i sgdupficohdisinp bi‘aﬂﬁﬂﬁisﬁ*la!-’-@rﬁ&dwm& 6uiabSRbbeRt afi® BA Ghith&Slitdr, t he

pellets prepared in Exanple 3 and two commercially avail able clay cat
litters. The results of this evaluation are set forth in Table 2.

16. An absorbent material according to claim 15 wherein said animal litter is

a cat lifter.

17. An absorbent material according to claim 14 which comprises pellets having
a diameter of about 3/32 inch to about 1/4 inch, and a length of about 1/8 inch to about

1/2 inch.

18. An absorbent material according to claim 17 wherein said pellets have a
diameter of about 1/8 inch to about 3/16 inch, and a length of about 3/16 inch to about

51 6 inch.

19. A method of absorbing a liquid comprising contacting the liquid with an
absorbent material which is prepared by a process comprising:

(a) providing non-broken down and uncut recycled fiber sludge having a

moisture content of greater than about 40%;
is Sheet Has Been Replaced
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() drying said wet pellets.
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. - 14 - TABLE 2
Wat er Absor bi ng

Capacity ' (g H20 absor bed
Bul k per g dry Sﬂl‘” Q_J’,l ity

Absor bent Mat er i al (I b/;gx,fé ﬁ%B_rN Mat eri al )
Exanpl e 3 21.5 1. 57*~-~-—--.1‘::_ Cat Litter
I 36.6 0. 89 Clay Cat Li tteF"‘TT‘“'"-’ 46. 6

0.96 Inspection of Table 2 reveals t t he absorbent materials of the

present invention have |ower bulk densfties and i nproved water absorbing

capacities co lor art c itters, EXAVPLE 1

Thi s exanpl e {ng “gé‘&e{ﬂé f’ 0 ngvtal‘i%?‘l gﬁ%“’é‘ﬁ&?‘%éﬁlﬁa‘ﬂ‘i‘%ﬁs 54”_13?%8 fromuthe
densities and oi| absorbing capacities of the pelle repared in Exanpl e
3, shrederoyPieasisting € solyprts.aaqusate lignids pyd mﬁpleamrbasefdgquabsor bent. The
results of this evaluation are set forth in Table 3.

21. A method according to claim 20 wherein said aqueous liquid comprises an

animal waste liquid.

22. A method according to claim 21 wherein said animal waste liquid

comprises urine.

23. A method according to claim 20 wherein said petroleum-based liquid

comprises oil or grease.

* c L M S *
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. TABLE 3 o
Absor bi ng

Capacity Bul k (g oil
absor bed per Absor bent Density g
dry Absorbent Mat eri al (Ib/ftferr]) al -

Mat eri al) Exanple 3 21.5 M neral Ol

0.9 10W40 Mtor O 0.9
Shr edded 14. 8 M nerat? G | 1.7 Wast e
Paper 10W 40 Mtor Gl 1.8 d ay

36.6 M neral QI 0.5

10W 40 Mtor QG 0.5 Inspection of Table 3 reveals that the

absorbent materials of the present invention have bul k densities |ower than
prior art clay litters and inproved oil absorbing capacities conpared to
prior art clay cat litters. Although shredded paper has a | ower bul k
density PROCESS FOR THE PREPARATION OF ABSORBENT MATERIALS and a

hi gher oil absorbing capacity than the pellets of Exanple 3, it is also
significantly nore expensive than the absor bent material s of the present

i nvention %&‘?{AC’H utilizes a

Methods are provided for preparing absorbent material, comprising providing non-
broken down and uncut recycled fiber sludge having a moisture content of greater than
about 40%; pelletizing said recycled fiber sludge to form wet pellets; and drying said
wet pellets. The absorbent material is particularly useful as an industrial-grade waste

liquid absorbent and/or an animal litter.



: (2 &
“nar ket - val ue product as the raw nmateri al. EXAIVP_&E%M‘”-"’A i
exanple is directed to an evaluation of the effect pf pellet siz o'n liquid
absorbing capacity. Six different sizes of pellet herb2rimaRe 20@ving t he
fol | owi ng-di mensi ons, all of which are,expressed |n{inches: :
(A): a dianmeter of 3/32 and a length 3/2 (B a drangt er of
3/ 32 and prefeeredt hBrdakitigléown or shreddmg the filsSys do chi Ieh yaed engt h

of 3/16; .D) a ter of ,1/8 d a th of 7/ 16;

°b e aditinalmanyiaciyling sopOigy FioGTioR Hgreasmatuthdiatng ootts. ()

di ameter of 1¢6riget @ henOSpln: MdCs 2Peblelissctibls bl ithal'ifie: Efbaped I OF
wat er absor bi ng apaC|t|es The resul’ts of this evaluation are se forth I n
Tabl e 4. pelleted and dried rejects of a secondary fiber plant. ThShtEthdds for making animal

VC\g::)Srci ?Ssptters o7 Cortigene et al. suffer from d{g&l)'agkfs in thgemegtrequlre( t&aﬁ% shydss, b g

Di amet er dew2616d ffo a Wiér @ntbhy b&Ren BB&\t 32 and 40%. Dewatenngesllﬁ@te&o a &atep hes)
(i nches) Mat eri al ) A 3/ 32

UJ

1.22 content of 40% andpbelow can bgy difficult. Morggves, the methods dlscmsqdz 1n the
C ' 6 . . D . 1/8
2116 C&ftl%ene etl:.ﬂ?, Rg{eﬁt require that the de\%’at%%d sludge (‘f}(a be cut 1ntg /smgll pieces,
1.45 prior to pelletizing, Bewatering tHe sludge to a witébcontent of 40% or lesslandeutting

the sludge cake into small pieces requires additional manufacturing steps and, therefore,
increased manufacturing costs.

~ Although processes have been developed for recycling fiber sludge into recycled
paper products, these processes have not been widely accepted because of the difficulty
associated with controlling the quality of the resulting recycled paper products.

Accordingly, new and/or better absorbent materials, including absorbent materials
for use as industrial-grade waste liquid absorbents and household absorbents, such as
animal litters, are needed. In addition, new and/or better methods for the use or disposal
of fibrous sludge are needed. The present invention is directed to these, as well as other
important ends.
SUMMARY OF THE INVENTION

The present invention is directed in part to methods for preparing absorbent
materials and the absorbent materials themselves. In one embodiment, there are provided
methods for preparing absorbent material which comprise providing non-broken down
and uncut recycled fiber sludge having a moisture content of greater than about 40%. The
sludge is pelletized to form wet pellets which are subsequently dried.

Accordingly, a first aspect of the present invention provides a method for preparing
an absorbent material comprising:

(a) providing non-broken down and uncut recycled fiber sludge having a
moisture content of greater than about 40% to about 70% by weight;

(b) p.elletizing said recycled fiber sludge to form wet pellets by extruding the
recycled fiber sludge through a die utilising an extrusion force that is tangential to the

surface of the die; and

(c) drying said wet pellets.

Qo | Gbs — 4
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I nspection of Table 4 reveals that, for pellets | g :
greater than 3/32 inch, shorter pellets, and esp C‘J’ail ool
| ength of 3/16 inch, have inproved water

- 16 - absorbing capacities. Among the six size lof P2IMAR 800HvEl Jated in
thi's exanple, the pellets of size (C) 3ossessed h;e hi ghest wat gr [absor bi ng

capacity. ﬁ&gﬁg{f’ éﬂ'f]ﬁ SEehr esent
i nvention weré di sF?pl]e%u? etpresf?ghglgﬁnt J(gxeregage%ﬁgﬁl ng.ca i’k nQaBS 8‘Ia)r[e)(nt

mat er i al materiab wehic uﬁhpﬂseb)prdshémga*ecymmmﬁberfshmgehmvmgi insaistureecmentasft a cat
litter. The ca r orted that th t materialsg of.the present
i nvent i oﬁreﬂﬂé m@%{tlsﬂpeﬂ’ g%leés dhan &? gﬁ% n 8 &%ﬁﬁéﬁpeﬁmzﬁ to form W‘P( A)

absor b | i@t Q\A)Pfﬁ!hl are subsequently dried. Qﬁ%la@é@’ﬁpé&t&? i Prbstnt oveRiSP RS THRY at O
stick to'a cat's fee e substantially dust free;

(D) rendenetlzod ﬂorpmpaqmg\aredsyrhentmla@aak comprising: (E) require little or
no maint enan(éa) b%;ovvv? lPlg %‘Qc%{rclzge%sﬁgmert squtfiéeeﬁarllvir?gb Saorrng{as?l}ré content of greater than

about 50% to less than about 70% by weight;

efm |of
Hgving a

(b) pelletizing said recycled fiber sludge to form wet pellets by extruding the
recycled fiber sludge through a die utilising an extrusion force that is tangential to the
surface of the die; and

(c) drying said wet pellets.

Yet another aspect of the present invention relates to absorbent material which is
prepared by a process comprising

(a) providing non-broken down and uncut recycled fiber sludge having a
moisture content of greater than about 40%;

(b) pelletizing said sludge to form wet pellets; and

(¢) drying said wet pellets;

wherein said recycled fiber sludge has an absorbent of less than about 80%.



(F) are flushable, and therefor easily disposed; ;
substantially no tendency to be scattered out of
(H are visually attractive to the cat owner. The
to be attracted to the present absorbent materialls

voi-d thensel ves of urine and/or feces. EXAMPLE}1 |
eval uation CGfgiugioftr 'ane%i‘ ameepré&nt sveRfiGiifeisles ﬁﬁbrlieﬁﬁinate?ﬁl 1 p
materials al so contain a rance germ ci de and7ror_bactert+etde—I

addi t i on from rdsxelgd tﬁé)ﬁt sludg% re) abserben)) matsegkcomnrises b bulkodansityraf loss éhan. s
per cei Vegag {lft 5% RAR 8k a%%fuid’ﬁas?%ﬂ?&ap%%} &atIddst JB%\I}& LE (1)

absor bs s germ (K)
renders litt Qﬂtndﬂ&?diisas €3 oMk iifiesltibn relates to methods of @bgorbiag zﬁhﬁhiﬂaﬁ/hfa;h odor;
and ( extends the time period between change

. 17 - comprise contacting the liquid with an absorbent material. The absor ent ‘material is

prepared by a process comprising providing non-broken down and uncut recycled fiber
sludge having a moisture content of greater than about 40%. The sludge is pelletized to
form wet pellets and the wet pellets are dried. In a related aspect, the present invention
provides a method of absorbing a liquid comprising the step of contacting the liquid with
an absorbent material wherein said absorbent material is prepared by a process
comprising:

(a) providing non-broken down and uncut recycled fiber sludge having a
moisture content of greater than about 40% to about 70% by weight;

(b) pelletizing said recycled fiber sludge to form wet pellets by extruding the
recycled fiber sludge through a die utilising an extrusion force that is tangential to the
surface of the die; and

(c) drying said wet pellets.

Highly desirable and unexpected benefits are achieved with embodiments of the
present invention. In this connection, the absorbent materials of the present invention
possess desirable liquid absorbing capacities. Accordingly, small quantities of the
absorbent materials can be used to absorb large volumes of liquid. The desirable liquid
absorbing capacity increases the cost-effectiveness of the present absorbent materials.

> They also do not need to be discarded and substituted with fresh absorbent materials as
frequently as conventional absorbent materials. This lessens environmental concerns. In
addition, the present invention utilises recycled fiber sludge as a raw material, the
disposal of which is generally included in the overhead costs of the producer. Thus,
embodiments of the present invention can be employed to significantly reduce the
production costs for absorbent materials.

The present absorbent materials posses low bulk densities, which permits easy
handling by-consumers. The methods for preparing the present absorbent materials from
recycled fiber sludge are simple and involve a minimum number of process steps. Thus,
additional process steps, such as extensive dewatering of the sludge, breaking down or

shredding the fibers, and/or cutting dewatered sludge cakes into small pieces, which can



Var'i ous nodi fications of the invention, in addition to those descri bed

herein, wll be apparent to those skilled in the art fromthe foregoing
description. Such nodifications are also intended to fall within the scope
of the appended cl ai ns. 18
The clains defining the invention are 4% foll ows: 1. A met hod for

pr epar i NGheaRqMpSPIPEHne bR With! thé 9f€ij'éﬂhﬁibﬂghm fiber 6Rlig® 0P YkiSH Bt dHRBYbRAOKEN

down and uncut recycled fiber sludgé having a noisture content of greater
t han abounatagals.tage urrsgessayyidly theanetheds of the presgnt pventéen. zi ng sai d recycl ed

fiber sludge t |l.et .ext r.udin he recycled fiber sludge
t hrough a di élt hl%f % %{“gnio gera%'%g?}?rogst% ,{Sife&tlgg Wﬁlak)eci%mt gﬁ)é% APPPIG r{‘)m{nhgw
surface gfredehedediptiohhd claims(c) drying said wet pellets. 2. A
nmet hod according to claim 1l wherein said recycled fiber sludge has a

noi sture content of about 42%to | ess than about 70% by wei ght. 3. A
nmet hod according to claim2 wherein said recycled fiber sludge has a
noi sture content of from about 50%to about 66% by i A

met hod according to claim 1 conprising pellitizin }@E@fﬁ?e&?‘éi‘ &&W*T er
sludge with die-roller pelletizer device. . | A-mettiodaccondiing to
claim1l wherein said wet pellets remain substantiallly np-t)ir?m&?ﬁ[ﬂ riellati ve
to each other while drying. 6. A met hod accpr i ng=t'¢ tfai ml5 wherein
conprising drying said pellets with a conveyor dryeri. - et hod
for preparing an absorbent material conprising: 1




(a5 provi ding recycled fiber sludge having a noisture content of greater
t han about 50% to | ess than about 70% by wei ght; ( f- 7o '

—peri-etiz-ag-sm d
recycled fiber sludge to formwet pellets by extruding ﬁﬁ@’i_ﬁ&@'}’[ﬁ[::éﬁ_.Ef-:l"'-ibhé‘,

sl udge ‘through a die utilising an extrusion force that {i s*tangential™ T §he
surface of the die; and (c) dryi |11§ said wet pellets. . ,}FS‘1 %J%;A

met hod a ' Qalﬁh i b Sd RAbwyd di ng recyclied fi'ber*s e {fgom
a tissue?g‘r?%ggngsefln [ ngltiri% ﬁv‘éﬂfﬂ?ﬁ hlséQMo An absor bent l er.i-al—whi-eh-—

prepared by al.pr osesshabfop preparigg an absorbea) mptevial elinagyisings- br oken down and

uncut recycl ed fiber. sludge,having a noi sture content .of EALer_than_ about
40% - ( ) pfTPYMS n"sbé‘?lﬁ’ns ﬁﬁ&ﬂea’% _‘F‘SP‘erﬁ%/F%ae Iﬁgglf %?uc@ﬁdflavmg 4 (c)
drying saindishé cOtbnt@f Sreater than AMABE 409 t& Fbht 70%MS} welight; ber sl udge has an
absorbent of |ess than about 80%

19 10. (&) nendiletiziog saissrecielad fiber ishidiel te Samm ivest mglletseby extsuding the
contacting the l.iqui.d.with an ahsorhbent materi al erein.said absqrbent
ratert al o shfcinad? bR 2R idia B REidon YRRE M S Befle BT IEC) 1o
down and ndé of he)ied;@ddf i ber sl udge having a noisture content of greater
t han about 40%to about_ 70% by wei ght; (b) pelletizing said recycled
fiber sludge ©d f@mg\ﬁetd‘ps@tme 28 by extruding the recycled fiber sludge
through a di ey uti Al Sfda dbobrthly ' Qlirh Of Shekdifsald® rd: GRS Hile?'shlde 1S
surface of theé di'e; an

moisture content of about 42% to less than about 70% by weight.

3. A method according to claim 2 wherein said recycled fiber sludge has a
moisture content of from about 50% to about 66% by weight.

4. A method according to claim 1 comprising pellitizing said recycled fiber
sludge with die-roller pelletizer device.

5. A method according to claim 1 wherein said wet pellets remain substantially
motionless relative to each other while drying.

6. A method according to claim 5 wherein comprising drying said pellets with a
conveyor dryer.

7. A method for preparing an absorbent material comprising:

(@ providing recycled fiber sludge having a moisture content of greater than
about 50% to less than about 70% by weight;

. (b) pelletizing said recycled fiber sludge to form wet pellets by extruding the
e recycled fiber sludge through a die utilising an extrusion force that is tangential to the

surface of the die; and

(c) drying said wet pellets.

8. A method according to claim 7 comprising providing recycled fiber sludge
from a tissue-grade deinking mill.

9.  An absorbent material which is prepared by a précess comprising:

(a) providing non-broken down and uncut recycled fiber sludge having a
moisture coﬁtent of greater than about 40%;

(b) pelletizing said sludge to form wet pellets; and

(c) drying said wet pellets;

wherein said recycled fiber sludge has an absorbent of less than about 80%.
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(c)* drying said wet pellets. 11. A met hod accohat[qg.

wherein said liquid is selected fromthe group consi ng—-oT-“---sﬁ’rvent'
aqueous_ |iquids and petrol eum based |iquids. 12 nmet hod r i ng to
claim 11l wherein said aqueous |iquid cqnprises an ani G\/@SVEREZ éﬁ d.
13.~ A met hod accordi ng to claim12 wher¥€in said ani nl waster Liguid

conprises urifg. A method‘f dﬁscffﬁﬁl@oﬂhétﬁﬁ(%ﬂipﬁ@m’g%é kR mf%n%ﬁﬁ{tﬁé @

petrol eum based |1 qU| conpri ses ol l gr ease.
pr epar i ngwith @bsbsdreent meteriali whemurrwd sa‘bﬁgbent materigh)s prepetiedi g armacdss oken
down and uncut .recycled fiber sludge having a noisture content of greater
than abouf°BP9SE about 70% by wei ght ; (b) pelletizing said recycled
fiber sludge tH fPdedmg e brokén owex tahd dinitait tleeydl&r Yibee dslfidgee hagihgdge

t hrough a die uti an extrusion force that is tan entlal to the
surface oMmoisteregopten eater thmybowwqig abaytd Oeby Wl subst anti al | y as
her ei nbefore sc y 0,

16. A et hod ﬂ% B%lie)e?glr gat}d rgggfsegr ent etr0 ia conﬁ?ggl?gns§ egztrh&'mg tB%
provi di ngrécgcled | fitdr Kiudge tmbugga dieviiliging anosxatusion forstthat is afingghtialt terthe han
about 50%tq | ess than about 70% by wei ght; (b) pelletizing said
recycl ed Fuiree oftheadie and form wet pell ets by extruding the recycled fiber

sl udge t hrough.,a ' extrusion force that is tangential to the
surface of thgb)di e; a#%il&kﬂ%m%lg)% drying said wet pellets, substantially as
her ei nbefore déscA bethodi advordifig te ctamt B0 arheraim saidf ligiddnp|selectedt foord the 7.

17. A abgo Bt RS Bl Sk, RESREL Y Bl SR T o1 0

-

12. A method according to claim 11 wherein said aqueous liquid comprises an
animal waste liquid.

13. "A method according to claim 12 wherein said animal waster liquid comprises
urine.

14. A method according to claim 11 wherein said petroleum-based liquid
comprises oil or grease.

15. A method for preparing an absorbent material comprising:

(a) providing non-broken down and uncut recycled fiber sludge having a
moisture content of greater than about 40% to about 70% by weight;

(b) pelletizing said recycled fiber sludge to form wet pellets by extruding the
recycled fiber sludge through a die utilising an extrusion force that is tangential to the
surface of the die; and

(c) drying said wet pellets, substantially as hereinbefore described with reference
to any one of Examples 1 to 5 or 7.

16. A method for preparing an absorbent material comprising:

(a) providing recycled fiber sludge having a moisture content of greater than
about 50% to less than about 70% by weight;

(b) pelletizing said recycled fiber sludge to form wet pellets by extruding the
recycled ﬁbér sludge through a die utilising an extrusion force that is tangential to the
surface of the die; and

(c) drying said wet pellets, substantially as hereinbefore described with reference
to any one of Examples 1 to 4 or 7.

17. An absorbent material wh1ch is prepared by a process compnsmg
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20 (a) providing non-broken down and uncut recycled fiber sludge

havi ng a noi sture content of greater than about 40% (b) pelletizing
said sludge to formwet pellets; and (c) drying said wet pellets;
wherein said recycled fiber sludge has _an absorbent of |ess than about 80%
substantially as herei nbefore descri b® with reference to any one of

Exanpl es 1 ! £)°: providigy Yonlbhoken dowt? and ﬁﬁfctuf‘%cyf]bflccﬁ%& biide? nhl g ¢
conprising t step of"contacting the liquid with an absorbent matéri al
wher ei n swisfurzlcsnteheof gresteethambbaug 40¥¢par ed by a process conpri sing:

(a) providi non- br oken, nd uncuf recycled fiber sludge having a
noi sture cont®nt p%iel%ﬁ}"&fﬂéfs %ﬁog%hwemﬁfso%out 70% by wei ght ; (b)
pel l etizing )i dafsydi®@def pélREs; sl udge to form wet pellets by extruding the
recycl ed fiber sl udge through a die utilising an extrusion force that is

tangenti al t whetesn saidf casycled fites shudge hasdan absorpent ofidessnihar Abguing,
ellets, substantially.as.hereinbefore described wth ere t o, y one
F xanpr oyl o henkinBrolé LELARE] Wifh ERIGH 15 nl'ohd of BAERBRET 600370 T

t he net hqedopfi3any one of clains 1 to 8, 15 or 16.

18. A method of absorbing a liquid comprising the step of contacting the liquid
with an absorbent material wherein said absorbent material is prepared by a process
comprising:

(a) providing non-broken down and uncut recyéled fiber sludge having a
moisture content of greater than about 40% to about 70% by weight;

(b) pelletizing said recycled fiber sludge to form wet pellets by extruding the
recycled fiber sludge through a die utilising an extrusion force that is tangential to the
surface of the die; and

(c) drying said wet pellets, substantially as hereinbefore described with reference
to any one of Examples 12 or 13.

19. An absorbent material prepared according to the method of any one of claims
1to 8, 150r16.
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