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54y MATERIAU DESTINE AU TRAITEMENT DE DECHETS
D’ORIGINE ANIMALE ET PROCEDE DE PRODUCTION DE

CE MATERIAU

(549 MATERIAL FOR TREATING ANIMAL WASTES AND METHOD

FOR PRODUCING THE MATERIAL

(57) Cette invention concerne un matériau granulaire
destiné¢ au traitement de déchets d’origine animale,
lequel matériau peut étre entierement obtenu a partir
d’une poudre provenant de déchets de couches culottes
en papier. Ce matériau est peu coliteux, et peut étre brilé
apres utilisation. Cette invention concerne également un
procédé de production de ce matériau qui comprend les
étapes suivantes consistant: a trier un produit moulu
provenant de couches culottes en papier et possédant des
grains d’une taille de 4 mm ou moins, de maniere a
séparer du matériau plastique une poudre de papier et
une résine ayant une capacité ¢levée d’absorption de

I*I Industrie Canada  Industry Canada

(57) A granular material for treating animal wastes which
can all be obtained from powder made from waste paper
diapers, which is inexpensive and which can be burned
even after use and a method for producing the same
material comprising the steps of classifying ground
product from paper diapers having a grain size of 4mm
or less for separating paper powder and highly water-
absorbent resin from plastic material, grinding the plastic
material from which the paper powder and highly water-
absorbent resin are separated into grains having a grain
size of 4mm or less and extrusion-granulated to form
grains having a grain size of 6mm or greater and
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I’eau; a broyer le matériau plastique duquel on a extrait
la poudre de papier et la résine ayant une capacité ¢levée
d’absorption de 1’eau, de maniére a obtenir des grains
ayant une taille de 4 mm au moins, lesquels sont ensuite
granulés par extrusion de maniere 4 obtenir des grains
d’une taille de 6 mm ou plus; et enfin, 4 recouvrir les
grains ainsi obtenus dun mélange poudreux se
composant de la poudre de papier et de la résine ayant
une capacité élevée d’absorption de I’eau, lesquelles ont
été moulues en grains d’une taille de 1 mm ou moins.
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covering the grains so produced with a powder mixture
of paper powder and water-absorbent resin resulting
from the separated paper powder and water-absorbent
resin that are ground to a grain size of lmm or less.
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ABSTRACT OF THE DISCLOSURE

A process for producing an animal excretion treating
article by classifying a pulverized paper diaper having a
particle size of 4 mm or less to separate a paper powder and
a highly water-absorptive resin from a plastic material.
The plastic material from which the separation of the paper
powder and the highly water-absorptive resin have been
separated, is pulverized into a particle size of 4 mm or
less and extruded and granulated to form a granulate having
a grain size of 6 mm or more. The éranulate is covered with
a paper powder/water-absorptive resin mixture powder
resulting from the pulverization of the separated paper
powder and water-absorptive resin into a particle size of 1
mm or less. All of the starting materials can be obtained
from a paper diaper waste powder, and thus, it is possible
to provide, at an inexpensive cost, a granular animal
excretion treating article capable of being incinerated even

after being used, and a process for producing the same.
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MATERIAL FOR TREATING ANIMAL WASTES AND

METHOD FOR PRODUCING THE MATERIAL

TECHNICAL FIELD

The present invention relates to a process for
producing an animal excretion (animal waste matter excreted)
treating article made using a paper diaper waste as a

starting material, and particularly, to a process for

producing an animal excretion treating article which is made

using as a starting material, paperﬁdiaper and menstrual
napkin wastes as defective articles produced in a coarse of
production of a paper diaper and a menstrual napkin, which
has a water retention function and an insecticidal function,
and which can be incinerated or burnt up in a water-

containing state after being used.

BACKGROUND ART

Depending upon the type of a product, the paper diaper
generally comprises 40 to 50 % by weight of cotton-like pulp
such as a pulverized pulp, an absorbing sheet of paper and
the like, 20 to 30 % by weight of a high-molecular absorber
such as a highly water-absorptive resin, 10 to 15 % by
weight of a surface material formed of a non-woven fabric
such as a face polyethylene, polyethylene terephthalate,
rayon MIX and PETMIX, etc., 10 to 15 % by weight of a
water-proof material of a polyethylene £ilm, a calcium

carbonate-incorporated polyethylene film, etc., and 5 % by

weight of a tape, such as a furnishing tape, a release tape,
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a target tape, an elastic yarn such as spandex, or tape of
adhesive, an elastic yarn such as spandex, or an adhesive
such as hot melt and the like.

For example, the paper diaper is formed by placing an
absorbing band containing a mixture of a fuzz, i.e., a fluff
made of a pulverized pulp and a highly water-absorptive
resin packed in a tissue, onto a polyethylene film at a
predetermined place, and sealing an upper surface of such
package, for example, by putting a non-woven fabric of
polyethylene thereover. A fubber ié attached around the
waist or leg of the resulting matter, and tape fasteners are
mounted on opposite sides of the‘back of the rubber-attached
matter. Tensioning support tapes are mounted in
correspondence to the respective tape fasteners.

The disposal paper diaper having such a structure is
checked by a cross-over cut check, an absorber position
check, a tape position check, a metal detection check and
the like, thereby rejecting the defective articles, but the
amount of such wastes is increased to very large amount.

However, the paper diaper waste includes, for example,
the polyethylene film, the non-woven fabric of polypropylene

Q

and the rubber in amounts of about 30 % by weight; the
highly water absorptive resin in an amount of about 25 % by
weight; and the pulp powder and the tissue in an amount of
about 50 % by weight. Therefore, if the paper diaper waste
remains as it is, such waste does not find an application,

and must be subjected to a classification, thereby

separating the polypropylene, the polyethylene, the tissue
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and the rubber from the highly water-absorptive resin and
the pulp. For this reason, most of the paper diaper wastes
is incinerated or burnt up.

However, the paper diaper waste has a caloxific value
as high as 5,000 to 6,000 kcal/kg and hence, must be
separated from the common refuses. In addition, even when
the paper diaper wastes are burnt up, they must be burnt up
in mixture with other refuses, which arises a problem.

It is an object of the present invention to solve the
probiems concerning the discarding éisﬁosal of the paper

diaper wastes.

DISCLOSURE OF THE INVENTION

The present inventors have found that if the
polyvethylene £ilm, the non-woven fabric of polypropylene and
the rubber are pulverized into a particle size of 4 mm,
particularly, 2 mm or less, the powder resulting from the
pulverization has an enhanced water-absorptivity and an
enhanced water retention, and that if the paper diaper waste
is used as a starting material for the animal excretion
treating article, the excreted urine is retained by the
water-absorptive resin contained in the paper diaper waste
to provide a lowered calorific value and hence, the used
animal excretion treating article is a waste suitable for
incinerating treatment. Thus, the present inventors have
reached the accomplishment of the present invention.

It is an object of the present invention to provide

an animal excretion treating article which is produced by
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effectively utilizing a paper diaper waste having a high
calorific value, and which is capable of being incinerated
or burnt up even in a water-containing state after being
used.

The present invention provides an animal excretion
treating article comprising"a core section formed of a
granulate, and a covering layer section which covers the
core section, wherein a main component of the core section
is a plastic waste power having a particle size of 4 mm or
less, and é main component of the cévering layer section
surrounding the core section is é paper powder and a
water-absorptive resin. In this.way, the paper diaper waste
having the high calorific value is effectively utilized for
the granular animal excretion treating article which is
capable of being burnt up. The present invention also
provide a process for producing an animal excretion
treating article, comprising the steps of classifying a
pulverized paper diéﬁer waste into a poxrtion having higher
contents of a paper powder and a highly water-absorptive
resin and a portion having a higher content of a plastic
material; pulverizing the separated portion having the
higher content of a plastic material into a particle size of
4 mm; extruding and granulating the material resulting from
the pulverization to form a granulate having a particle size
of 3 mm or more; and covering the granulate with the portion
having the higher content of the paper powder and/or the
water-absorptive resin. In this way, the paper diaper waste

is effectively utilized for the granular animal excretion
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treating article which is capable of incinerated or burnt

up.

BRIEF DESCRIPTION OF THE DRAWINGS

Examples of embodiments of the present invention will
now be described with reference to Figs.l and 2, and the
present invention is not limited in any way to the following
description and illustration with refeience to Figs.1l and 2.

Fig.l is a schematic illustration showing steps of
production of an animal excrefion téeating article
according to an embodiment of the present invention.

Fig.2 is a schematic illustration showing steps of
production of an animal excretion treating article

according to another embodiment of the present invention.

BEST MODE FOR CARRYING THE PRESENT INVENTION

In the description in the specification and claims,
i.e., in the present invention, the term "paper diaper"”
means not only a paper diaper, a menstrual napkin, an
incontinence pad and a breast pad, but also wastes of
defective paper diaper, menstrual napkin, incontinence pad
and breast pad produced in the course of production of them.
Among them, particularly, the defective products of paper
diaper, menstrual napkin, incontinence pad and breast pad,
as well as wastes of defective paper diaper, menstrual
napkin, incontinence pad énd breast pad produced in the
course of the production of them, are referred to as the

paper diaper wastes.
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In the description in the specification and claims,
i.e., in the present invention, the term "plastic waste"
means not only a plastic material and a rubber material
which are common prdducts, but also the wastes of plastic
material waste and/or rubber material produced in the course
of the production of a plas%ic and rubber material products,
and plastic and/or rubber material products used or
discarded. Among them, particularly, wastes of plastic
materials removed from defective products of a paper diaper,
a menstrual napkin,‘an incontinence“pad and a bfeast pad, as
well as defuses and wastes of defgdtive paper diaper,
menstrual napkin, incontiﬁence pad and breast pad produced
in the course of production of them, are referred to as
plastic wastes.

In the present invention, the animal excretion
treating article is formed as a granular material of the
granular core section and the covering layer section
covering the granular core section. In the present
invention, among fractions resulting from the
classification, a fraction (which is called a larger-
specific gravity fraction) having a larger specific gravity
and resulting from the separation of portions of the paper
power and the water-absorptive resin forms the granular core
section, and a fraction (which is called a smaller-specific
gravity fraction) having a smaller specific gravity and
mainly containing the paper power and the highly water-
absorptive resin forms the covering layer section. Thus,

the paper diaper and particular the paper diaper waste can
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be effectively used for the animal excretion treating
article. Moreover, the animal excretion treating article
produced in the above manner is capable of absorbing 18 g of
pseudo urine per 10 g of the treating article, i.e., has a
high water absorbing rate of 1.8 or more. Even in such a
state of the animal excretion treating article after being
used, the calorific value can be maintained at 800 kcal/kg
or more, preferably, at 1,000 to 2,500 kcal/kg, further
preferably, 1,200 to 2,500 kcal/kg, and can be burnt up
together with common refﬁses. ]

In the present invention, one or more types of paper
diapers are used. The waste of a paper diaper containing a
plastic material having a calorific value of 5,500 kcal/kg
or more such as a polyurethane, a polyethylene, a
polypropylene and a polyester is used as such a paper
diaper.

Among the fractions of such a paper diaper,
particularly, the fraction having a larger particle size is
mainly a plastic material and a plastic material containing
a rubber material or the like. However, by pulverizing such
fraction'into a particle size of 2.0 mm or less, the water-
absorbing speed and the water retention capability of the
produced animal excretion treating article can be
remarkably enhanced. Moreover, if the fraction having the
larger particle size, i.e., the fraction containing the
plastic material is finely pulverized into 2.0 mm or less,
particularly, 1.0 mm or less, the granulate resulting from

the granulation is colored into gray, which is not preferred
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for the animal excretion treating article. According to
the present invention, however, an animal excretion
treating article can be produced by using the larger
specific gravity fraction as a material for the granular
core section, and pulverizing the smaller specific gravity
fraction which is white in color even if it is finely
pulverized, into a particle size of 0.2 mm or less, and
covering the granular core section with the pulverized
smaller specific gravity fraction material to hide the
colored portion. i

In the present invention, the paper diaper water powder
to be classified is a coarsely pulverized product of the
paper diaper waste, e.g., in a coarsely cut state, and after
being once classified, is pulverized into a particle size of
4 mm or less. When the paper diaper waste powder classified
in this manner is pulverized into a particle size of 4 mm or
less, the particle size of plastic and tape portions is as
relatively course as 4 mm or less, mainly, 2 mm or less, but
other portions of thé paper diaper waste, i.e., the paper
powder and the water-absorptive resin are more fine and have
a particle size of 1 mm or less.

In the present invention, when the paper diaper waste
is classified and used as the starting material for the animal
excretion treating article, most portioﬁs of the paper
powder and the water-absorptive resin contained in the paper
diaper waste are used for the covering layer section, and
the portions formed of the remaining plastic and rubber

materials are used for the granular core section. The
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water-absorptive resin enhances the water absorbing
performance and hence, the water absorbing performance of
the produced animal excretion treating article can be
enhanced by the containment of the water-absorptive resin in
+the animal excretion treating article. In the animal
excretion treating article according to the present
invention, however, the water retaining performance can be
sufficiently maintained by the plastic water powder forming
the core section and hence, it is not required that
particularly, a highly Water—absorpéive resin is present in
the granular core section.

In the present invention, the smaller—particle size
fraction containing the paper powder and the water-
absorptive resin is used for the covering layer section. Iif
the paper powder and the water-absorptive resin are used for
the covering layer section, the water absorbing performance
can be enhanced, and the function of adhering of granules of
the animal excretion treating article is increased.
Therefore, the use of the paper powder and the water-
absorptive resin for the covering layer section is
preferred. Particularly, the presence of the water-
absorptive resin in the covering layer section is convenient
for removing the used portion, because the portions wetted
after the use of the treating article are adhered together
to form a single mass.

In the present invention, a small amount of the water-
absorptive resin is present in the granular core section,

but the presence of the water-absorptive resin in the
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granular core section is preferred, because the water-
absorptive resin functions as a lubricant during extrusion
and granulation. However, the lubricating effect between
the granules during extrusion and granulation is
accomplished by water added during granulation and hence, it
is preferable that the highiy water-absorptive resin is used
for the covering layer section.

In the present invention, the paper powder is one used
for a paper diaper such as a fluff and a paper powder made
of a cotton—iike pulp or a puiverizéd pﬁlp, and the paper
powder can be easily separated, for example, from the
plastic material by classifying the paper diaper in wet and
dry manners.

The water-absorptive resin present in the paper diaper
can be separated in the wet and dry manners after the
classification. If the water-absorptive resin is separated
in the wet manner, it is swelled and hence, can be easily
separated. When the paper diaper waste after removal of the
water-absorptive resin is separated in the wet manner, the
larger specific gravity fraction can be extruded and
granulated in its wetted state. On the other hand, the
smaller specific gravity fraction can be mixed with the
water-absorptive resin separated after drying and before
classification and scattered to the granulate which is in a
wetted state.

In the animal excretion treating article according
to the present invention, the calorific value is lowered

after treating article is used, because a urine excreted is

10
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maintained in the treating article. However, the calorific
valué suitable for incineration can be maintained by the
calorific value of the plastic material having the high
calorific wvalue and contained in the paper diaper.

In the present invention, the water-absorptive resin
includes a highly water-absorptive resin used in a paper
diaper, and a so-called lowly water-absorptive resin which
is defective as a highly water-absorptive resin. Any of the
high;y water-absorptive resin and the lowly water-absorptive
resin may be used. )

In the present invention, in order to increase the
calorific value of the animal excretion treating article
after being used to 1,000 to 2,500 kcal/kg, and to maintain
the water retaining performance in the animal excretion
treating article, it is preferable that the content of the
plastic material such as the plastic material and the rubber
material in the granular core section is increased. In this
case, it is preferable that the content of the plastic
material classified from the paper diaper waste powder is
increased to a high level of 50 % by weight ore more, e.g.,
70 % by weight or more or 90 % by weight or more. In order
to increase the content of the plastic material in the
granular core seétion in this way, a plastic material having
a relatively high calorific value, e.g., a plastic material
of 3,000 kcal/kg or more, particularly, a plastic waste can
be added. In order to the increase the content of the
plastic material in the fraction classified from the paper

diaper waste powder, the plastic material can be classified

11
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after the water-absorptive resin or the paper powder and the
water-absorptive fesin are previously removed. In this
case, the separated extra paper powder and water-absorptive
resin can be used for another application.

In the present invention, wood pieces of a hiba
arborvitae or a sun tree can provide the animal excretion
treating article with a deodorizing function, insecticidal
function and a perfuming function, and hence, may be added
in an amount of 5 % by weight of the granular core section.

In the present invention, a suﬁstance‘having a
germicidal action may be added to the granular core section,
or the covering layer section, or the granular core section
and the covering layer section of the animal excretion
treating article, in order to avoid the generation of fungi.
Examples of such substance having the germicidal action are
a germicide, an antiseptic agent and a fungicide such as
table salt, sorbic acid or the salt thereof, célcium
propionate, sodium hypochlorite, and/or benzoic acid or the
salt thereof.

In the present invention, the animal excretion
treating article is capable of preventing the generation of
fungi during storage by drying it until the water content
reaches 15 % by weight or less, preferably, 13 % by weight.

If the water-absorptive resin is incorporated in the
covering layer section, it is preferred, because the water-
absorptive resin acts to absorb water from the periphery of

the granular core section during excretion, so that it is

swelled to retain the water and hence, the humidity of the

12
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covering layer section can be regulated.

Because any of the water—abéorptive resin other than
the highly water-absorptive resin as well as the highly
water-absorptive resin is used as the water-absorptive resin
used in the paper diaper, the "wafer—absorptive resin" used
in the present invention means the water-absorptive resin
and the highly water-absorptive resin.

In the present invention, the highly water-absorptive
resin is a resin capable of maintaining the shape, even if
it absorbs water in an amount several ten times to two
hundred times the its own weight. Examples of such highly
water-absorptive resin are a saponified product of a
copolymer of vinyl ester and a ethylenic unsaturated
carboxylic acid or the derivative thereof, a graft polymer
of starch and acrylic acid, a cross-linked polyacrylic acid,
a copolymer of vinyl alcohol and acrylic acid, a partially
hydrolyzed polyacrylonitrile, a cross-linked carboxymethyl
cellulose, a cross-linked polyethylene glycol, the salt of
chitosan, and a gel of plurane. these substances may be
mixed alone or in a mixture of two or more with the
classified paper powder and used as the covering material.

In the present invention, the water-absorptive resin
other than the highly water-absorptive resin includes a
water-absorptive resin having a poor water absorbing ability
with a water absorbing rate as low as lower than 20 g/g,
preferably, 50 g/g in a moisture absorbed or unabsorbed
state. Examples of such water-absorptive polyacrylic acid

resin or starch-acrylic acid resin as the water absorptive
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resin having such a low water absorbing ébility are a resin
having a particle size of 600 «m or more, and a fine resin
having a particle size of 10 um or less, e.g., 10 to 5 m.
These water absorptive resin can be produced, for example,
by classification from the paper diaper waste, or can be
available as a product out of the specification of the
polyacrylic acid resin. It is preferable that the water
absorpfive resin having a particle size of 600,um or more is
used in the granular core section, and the fine water-
absorptive resin‘having a particle size of 10 m or more is
used in the covering section.

In the present invention, the larger specific gravity
fraction resulting from the classification of the paper
diaper powder is obtained by granulation thereof. The
granulate of the larger specific gravity fraction contains
the plastic material in a relatively high content, and the
granular core section of the animal excretion treating
article is produced by granulating the larger specific
gravity fraction resulting from the classification of the
paper diaper powder. The granulate of the larger specific
gravity fraction contains the plastic material in a
relatively high content, and in order to avoid the
generation of fine dust after the granulation to the utmost,
it is preferable that the larger specific gravity fraction
is granulated into a granulate having a grain size of, for
example, 3 mm or more. However, if the larger specific
gravity fraction is granulated into grains having a grain

size of 5 mm or more, the grains are difficult to be
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dispersed, for example, from a box for toilet into a room.
Even if the grains have been dispersed, the grains can be
easily gathered, which is preferred for maintaining the
sanitation of the room. In these cases, however, the
presence of the grains having the grain size of 3 mm or less
and the presence of the grains having the grain size of 5 mm
or less are completely not excluded. In the present
invention; the granulate may be formed into any of &
spherical, célumnar,'granular, particulate shapes and the
like. i

In the present invention, however, the granulation may
be carried out using a device other than the extruding type
granulating device, such as pan-type, drum~type and
fluidized-bed type granulating devices .

In producing the animal excretion treating article
according to the present invention, the papér diaper is
classified into the larger specific gravity fraction and the
smaller specific gravity fraction. The dry classifier which
can be used includes a pneumatic classifier such as a
setting chamber, a vertical air blower, and a projection
separator.

In the present invention, the fraction containing the
plastic material separated by the classifier and having
larger specific gravy is pulverized into a particle size of
4 mm or less and used for the granulation, while the
fraction containing the paper powder and the water-
absorptive resin and having the smaller specific gravity is

pulverized into a particle size of 4 mm or less, mixed
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together and used for the covering layer section, or
pulverized into a particle size of 0.4 mm or less and then
used for the covering layer section after regulation of the
ratio of the paper powder to the water-absorptive resin.

The fraction containing the plastic material having the
larger specific gravity and used for the granulation is
formed into a granulate having a particle size of 3 mm or
more, preferably, 5 mm or less by the extruding type
granulating machine, and to fo:m the ¢overing layer section
on the surface of such granulate, the fraction having the
smaller specific gravity and containing the paper powder and
the water-absorptive resin and used for the covering layer
section is scattered to cover the granulate. By covering
the granulate with the mixture of the paper powder and the
water-absorptive resin for the covering layer éection in the
above manner, an animal excretion treating material can be
produced which has a white appearance with the portion
colored by the plastic powder being hidden. This animal
excretion treating material can absorb well a urine excreted
by a mammal or animal, and has an excellent nature, for
example, has a good water retention and an increased
adhesive property for a portion to which the excretion has
been adhered.

In the present invention, in order to avoid the
powdering and scuffing of the excretion treating material in
service, it is preferable that a blending substance having
an adhesive function is blended to the smaller specific

gravity fraction used for the covering layer section.
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Examples of such substance having the adhesive function are
a paper powder, a paper-making pulp, a pulverized product of
pulp, and a paper powder of a waster produced in the
production of a paper diaper and a napkin.

In addition to the smaller specific gravity fraction,
an adhesive substance having an adhesive function or a
germicidal substance having a germicidal action or these two
or more substances may be blended as the blending substances‘
to the animal excretion treating article according to the
present invention, particulafly to the covering iayer
section. Therefore, during excretion of a mammal or animal,
the excretion such as urine is adhered to the grains of the
animél excretion treating article, and portions of the
grains to which the excretion such as urine has been adhered
are adhered to one another, so that the excretion is wrapped
into a massive form. Thus, the excretion treating article
used in this manner can be simply and easily post-treated.
Examples of such water-dispersible adhesive substances are
wheat flour, POVAL (polyvinyl alcohol), starch, corn starch,
calboxymethyl cellulose (CMC), plurane or gelatin. They may
be used as the compounding substance alone or in the form of
a mixture made by combination of two or more of them.
Examples of such alcohol-soluble adhesive substance are
hydroxyethyl cellulose (HEC), hydroxypropyl cellulose (HPC),
or vinyl pyrrolidone (PVP) and the like. Likewise, they may
be used as the compounding substance alone or in the form of
a mixture made by combination of two or more of them.

In the present invention, when the deodorant and/or the

17
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water absorbent is further mixed, the produced animal
excretion treating article can exhibit an excellent
deodorizing performance and an excellent water absorbing
performance. Further, when the substance having the
germicidal action is mixed in the covering layer section,
the produced animal excretion treating article can be
preserved stably over a long period without generation of
fungi or the like.
EMBODIMENTAL EXAMPLE 1

Referring to Fig.l, a paper diéper waste powder
resulting from loosening and pulverization of a paper diaper
waste in a pulverizing machine (not shown) is introduced
from the pulverizing machine into a dry papef diaper
classifier 1 through an air transport pipe 2 interconnecting
the pulverizing machine and the classifier 1, and separated
therein into a mixture of a paper powder and a highly water-
absorptive resin powder, and a plastic material containing
mass. If the yield of the paper powder and the highly
water-absorptive resin powder is lowered, the ratio of the
plastic material containing mass to the mixture of the paper
powder and the highly water-absorptive resin powder 1is
increased, but the amounts of the paper powder and the
highly water-absorptive resin powder in the mixture of the
paper powder and the highly water-absorptive resin powder
are increased, so that the mixture can be almost comprised
of the paper powder and the highly water-absorptive resin
powder.

The paper powder and the highly water-absorptive resin

18
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powder obtained by the dry classification f£flow from the
classifier 1 through a smaller-diameter air transport pipe
3, and are fed to a settling chamber type hopper 4, where
the paper powder and the highly water-absorptive resin
powder are separated from an air flow and stored. The
stored paper powder and highly water-absorptive resin powder
are fed to a finely pulverizing machine 6 by a screw feeder
connected to the hopper 4, where they are pulverized into a
particle size of 0.4 mm or less. The paper powder and
highly‘water—absorptive resin powdef puiverized into the
particle size of 0.4 mm or less are transported to a paper
powder/highly water-absorptive resin hopper 8 by an air
transport pipe 7 connected to the pulverizing machine 6.

The covering material mixture consisting of the mixture

of the paper powder and highly water-absorptive resin powder

pulverized into the particle size of 0.4 mm or less is fed
through a quantitative screw feeder 9 connected to the
hopper 8 to a covering material mixing device 10, where it
is uniformly mixed to form a covering material. However, if
the amount of the highly water-absorptive resin powder in
the covering material is insufficient, then an proper amount
of the highly water-absorptive resin powder may be added to
form a covering material. In this example, to regulate the
proportion of the highly water-absorptive resin in the above
manner, a guantitative screw feeder 12 is mounted to connect
the covering material mixing device 10 and a covering
material tank 11.

The plastic material containing mass separated by the
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dry classification flows from the classifier 1 through a
larger-diameter air transport pipe 13, and is fed to a
settling chamber type hopper 14, where a granulating
material consisting of plastic material mixture contailning
the plastic material, the rubber and the paper powder and
highly water-absorptive resin powder left without being
separated is separated from the flow of air and stored. The
stored granulating material is fed to a coarsely pulverizing
machine by a quantitative screw feeder 15 qonnected to the
hopper 14, where it is coarsely pul&erized into a particle
size of 4 mm or less. The granulating material powder
produced by the coarse pulverization into the particle size
of 4 mm or less is fed to a granulating material hopper 18
by an air transport pipe 17 connected to the coarsely
pulverizing machiné 16.

The granulating material powder produced by the coarse
pulverization into the particle size of 4 mm or less and
transported to the granulating material hopper 18 is fed to
a finely pulverizing machine 20 by a guantitative screw
feeder 19 connected to the granulating material hopper,
where it is pulverized into a particle size of 2 mm or less.
A fine powder of the granulating material resulting from the
pulverization in the finely pulverizing machine 20 is fed to
a granulating material hopper 22 through an air transport
pipe 21 connected to the finely pulverizing machine 20, and
used as a granulating material fine-powder.

The granulating material hopper 22 is connected to

guantitative screw feeder 23 for supplying the granular
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material. The quantitative screw feeder 23 is connected to
a main screw feeder 24. A metering hopper 25 for sodium
benzoate used as a germicide is connected to a quantitative
screw feeder 26 connected to the main screw feeder 24, so
that the sodium benzoate as the germicide can be supplied by
the quantitative screw feeder 26 to the granulating material
fine-powder which has been already supplied to the main
screw feeder 24.

In this example, the main screw feeder 24 is connected

"to a granulating material mixing device 27. 1In this

example, a water supp;y pipe 28 is opened into the
granulating material mixing device 27, so that water can be
supplied into the granulatihg material mixing device 27.
The mixture of the granulating material fine-powder and the
sodium benzoate supplied to a quantitative screw feeder 29
is supplied to the granulating material mixing device 27,
where it is mixed with the water. A granulating material
mixture of the granulating material fine-powder, the sodium
benzoate and the water mixed in the granulating material
mixing device 27 is supplied to the quantitative screw
feeder 29 for transporting the gtanulating material mixture
and then supplied from the quantitative screw feeder 29 for
transporting the granulating material mixture to a hopper 31
for an extruding type granulating device 30.

The granulating material mixture, which is the mixture
of the plastic, the rubber, the paper powder, the highly
water-absorptive resin, the sodium benzoate and the water,

is introduced from the granulating material hopper 31 to the
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éxtruding type granulating device 30, where it is extruded
from a die 32 to form a columnar granulate. In this
example, a vibration screening machine 33 including an upper
screen having a screen opening of 8 mm and a lower sScreen
having a screen opening of 4 mm is mounted below the die 32
of the granulating device 36, so that grains in the extruded
granulate smaller than 4 mm are separated off for regulation
of the granulation to the grain size of 8 to 4 mm. The
granulatevfed to the vibration screening machine 33 is
loosened into individual graihs by %he vibration of the
vibration screening machine 33. These grains are then fed
from an oversized outlet 34 having an opening larger than 4
mm in the vibration screening machine to a covering device
35 connected to the outlet 34. The undersized grains
smaller than 4 mm are fed from an undersized outlet 36 to a
undersized-grain transporting conveyer belt 37 connected to
the undersized outlet 36 and then fed via the granulating
material mixture transporting screw feeder 29 connected to
the conveyer belt 37 back to the granulating device. 30,
wherein they are granulated again.

In this example, the grains regulated to a grain size
in a range of 8 to 4 mm, i.e., the oversized grains larger
than 4 mm are fed from the oversized outlet 34 to the
covering device 35.

In this example, the covering devices are provided at
three stages. ‘In the first covering device 35, the
covering material consisting of the mixture of the paper

powder having a particle size of 0.4 mm or less and the
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highly water-absorptive resin is scattered from a supply
port 41 of a covering material hopper 40 connected to the
covering material mixture mixing device 10 through a
quantitative screw feeder 39 onto the oversized granulate
supplied onto a rotating shallow edged disc 38. In order to
ensure that the covering material is adhered to the surface
of the oversized granulate all over, the scattered covering
material and the oversized granulate are fed from a covering
material outlet 42 of the first covering device 35 to a
éecond covering device 43 of the saﬁé type as the fifst
covering device 35. The granulate covered with the covering
material in the second covering device 43 is fed from a
covering material outlet 44 of the second covering device 43
to a third covering device 45, where such granulate is
covered with the covering material. The granulate covered
with the cdvering material in the third covering device 45
is fed from a covering material outlet 46 of the third
covering device to a vibration screening machine 47
including a screen having a screen opening of 10 mm at an
upper stage and a screen having a screen opening of 5 mm at
a lower stage, where the remaining covering material left
without adhering to the granulate and fragments of the
finely-divided granulate and the like are separated off.

The mixture of the covering material and the granulate
fragments removed in the vibration screening machine 47 is
delivered from an undersized outlet 48 smaller than 5 mm to
an undersized grain transporting conveyer belt 49 connected

to the outlet 48 and then via the granulating material
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mixture transporting quantitative screw feeder 29 back to
the granulating device 30, where it is granulated again.

The covered granulate regulated to a grain size in a
range of 10 to 5 mm in the vibration screening machine 47 is
fed from an oversized outlet 50 larger than 5 mm in the
vibration screening machine 47 to a first dryer 54 connected
to a covered granulate transporting conveyer belt 53 by
covered granulate transporting conveyer belts 51, 52 and 53.

The covered granulate fed to the first dryer 54 is
dried in the first dryei 54 which ié a hot air drying
machine.

The dried covered granulate dried in the first dryer 54
is delivered from a dried material outlet 55 of the first
dryer 54 to a dried material transporting conveyer belt 56
connected to the outlet 55. The dried covered granulate
delivered is fed through a dried material tranéporting
conveyer belt 57 to a spray device 58 for spraying a diluted
solution of polyvinyl alcohol in order to prevent the
fluffing or napping of the covering material portion in the
surface of the covered granulate or the like. 1In the spray
device 58, a diluted solution of polyvinyl alcohol is
sprayed from a spraying diluted polyvinyl alcohol solution
tank 59. The covered granulate sprayed with the diluted
solution of polyvinyl alcohol is delivered from a covered-
granulate transporting conveyer belt 60 connected to the
spray device 58 to a second dryer 61 which is a hot air
drying machine.

The covering devices 35, 43 and 45 and the spraying
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device 58 are formed so that the scattering of the covering
material and the spraying of the spray solution to the
granulate can be performed at a constantly given ratio.

The covered granulate dried in the second dryer 61 is
fed from an dried material outlet 62 of the second dryer 61
through dried granulate transporting conveyer belts 63 and
64 connected to the dried material outlet 62 to a product
hopper 65.

The product consisting of the dried covered granulate
fed to the product hopper 65 is delivered from an outleﬁl66
of the product hopper 65 to a vibration screen type grain
size-regulating device 67 including a screen having a screen
opening of 10 mm at an upper stage and a screen having a
screen opening of 5 mm at a lower stage, where the covered
granulate having a grain size of 10’mm or more unsuitable as
a product and the granulate having a grain size smaller than
5 mm are separated off. The separated-off dried covered
granulates are returned through the granulate material
mixture transporting screw conveyer 29 to the granulating
device 12, where they are granulated again.

The dried covered granulate regulated to a grain size
in a range of 10 to 5 mm in the vibration screen type grain
size~regulating device 67 is fed from an oversized regulated
granulate outlet 68 larger than 5 mm in the wvibration screen
type grain size-regulating device 67 through a conveyer belt
69 to a granulate packing device 70, where it is packed into
a sack and shipped.

The apparatus used in this example is constructed in
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the above manner. Therefore, a predetermined amount of
paper diaper waste powder is pulverized and classified in
the classifier 1 into the mixture of the paper powder and
the highly water-absorptive resin and the plastic material
mixture. The mixture of the paper powder and the highly
water-absorptive resin is finely pulverized into a particle
size of 0.4 mm or less and uniformly mixed in the covering
material mixing device 10 to provide the covering material
which is then placed into the covering material hopper 40.
On the other hand, the plastic mateéial mixture obtained by
the classification in the classifier 1 is coarsely
pulverized into a particle size of 4 mm or less by the
coarsely pulverizing machine 16 and then pulverized into a
particle size of 2 mm or less to provide a granulating
material. The granulating material is supplied with the
sodium benzoate in the main screw feeder 24 and fed to the
granulating material mixing device 27, where water is
supplied to the granulating material, and they are uniformly
mixed.

The granulating material mixture resulting from such
mixing is a mixture of the paper powder, the highly water-
absorptive resin, the plastic material, the rubber material
and the water. The granulating méterial mixture is fed from
the granulating material mixture transporting screw feeder
29 to the extruding type granulating device 30, where it is
granulated. In this example, the extruding type granulating
device 30 is constructed so that the granulating material

mixture is extruded by the rotation of the screw to form a
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granulate having a section corresponding to a bore provided
in the die 32. In this example, the used die has a bore
diameter of 5.5 mm and a thickness of 30 mm.

The granulate grains extruded from the die 32 of the
extruding type granulating device 32 are fed to the
vibration screening machine: for example, having an upper
screen having a screen opening of 8 mm and a lower screen
having a screen opening of 4 mm, where they are screened.
The undersized grains having a grain size smaller than 4 mm
which is the size of the screen oéeﬁing of the lowerlséreen
are returned from the undersized outlet 36 smaller than the
screen cpening of the lower screen of 4 mm through the
undersized grain transporting conveyer belt 37 to the
granulating material mixture transporting screw feeder 29
and fed to the extruding type granulating device 30, where
they are granulated again.

The granulate having a grain size of 8 to 4 mm, i.e.,
the oversized grains larger than 4 mm are fed from the
oversized granulate transporting outlet 34 to the rotatable
disk-type first covering device 35. The granulate fed to
the first covering device 35 is covered by coating the
covering material having the particle size of 0.4 mm or
less. The granulate covered in the first covering device 35
is fed to the subsequent second and third covering devices
43 and 45, where the granulate is brought into contact with
and covered with the already-scattered covering material,
while being rolled by the vibration type disk.

The granulate grains covered with the covering material
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in the covering devices 35, 43 and 45 are loosened in the
vibration screening machine 47. The grains having a grain
size of 10 to 5 mm are fed from the oversized outlet 50
larger than 5 mm in the vibration screening machine 47
through the conveyer belts 51, 52 and 53 to the first drier
54, where they are dried. On the other hand, the granulate
grains having a grain size smaller than 5 mm are fed to the
granulating maferial mixture transporting screw feeder 29 11
by the conveyer belt 30 for transporting the undersized
grains smaller than 5 mm, and are then returned to the
granulating device 30, wﬁere they are granulated again.

The temperature of the first dryer 54 is maintained at
90°C or more. The dried granulate is fed to the device 39
for spraying the diluted solution of polyvinyl alcohol, in
order to prevent the fluffing or napping or the like of the
covering material portion on the surface of the covered
granulate. In the spraying device 58, the diluted solution
of polyvinyl alcohol is sprayed from the spraying diluted
polyvinyl alcohol solution tank 59. The covered granulate
sprayed with the diluted solution of polyvinyl alcohol is
delivered through the covered granulate transporting
conveyer belt 60 to the second dryer 61 which is a hot air
drying machine, where it is dried at a drying temperature
lower than that in the first drier. The dried covered
granulate is fed to the product hopper 65. The dried
covered granulate placed into the product hopper 65 is
regulated in grain size in the grain-size regulating device

67 and fed to the product packing device 70, where it is
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packed in a sack and shipped.

In this example, the addition of the volatile
empensrine serving as the germicide is not illustrated, but
if the use of the germicide is required, a solution of
volatile empensrine in a non-alcoholic organic solvent may
be sprayed along with the diluted solution of polyvinyl
alcohol after drying of the granulate in the first dryer.

In this exampie, the sodium benzoate as the germicide
is incorporated in the main screw feeder 24. Alternatively,
the sodium behzoate éolution may be%sprayed along with the
diluted solution of polyvinyl alcohol. In addition, the
diluted solution of polyvinyl alcohol and the volatile
empensrine and germicide in solvents may be formed
separately and may be sprayed separately or in the form of a
mixture.

EMBODIMENTAL EXAMPLE 2

Referring to Fig.2, a paper diaper waste supplying belt
conveyer 71 is connected to an intfoducing inlet of a rotary
cutter-type coarsely pulverizing machine 72, so that a paper
diaper waste is introduced into the coarsely pulverizing
machine 72 by the supplying belt conveyer 71 and pulverized
into grains having a particle size of 50 to 80 mm. An
outlet 73 located at a lower portion of the coarsely
pulverizing machine 72 is connected to a transport pipe 75
having a blower 74 provided thereon. The transport pipe 75
is connected to an introducing inlet 77 located at an upper
portion of a cyclone-type coarse classifier 76. A powder

resulting from the coarse pulverization of the paper diaper
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waste is fed to the coarse classifier 76 by the blower 74,
where a coarse powdér of pulverized plastic material is
separated in a dry manner from a mixture of the coarsely
pulverized paper powder and highly water-absorptive resin,
for example, with a residual rate of the plastic material of
95 %.

The mixture of the coarsely pulverized paper powder and
highly water-absorptive resin free from the powder of
coarsely pulverized plastic material flows from an outlet
locatéd‘at an upper portion of the coarse classifier 76. A
blower 81 is mounted on a transport pipe 80 connected to the
outlet located at an upper portion of the coarse classifier
76, so that a coarsely classified residue of the plastic
material is discharged from the coarse classifier by the
blower 81 and the transport pipe 80. The coarsely
classified residue of the plastic material transported by
the blower 81 and the transport pipe 80 is fed to a fine
classifier 82, where the plastic material is partially
separated in a dry finely-classifying manner from the
coarsely classified mixture of the paper powder and the
highly water-absorptive resin under a classifying condition
of a residual rate of the plastic material of 95 %. The
mixture of the paper powder and the highly water-absorptive
resin resulting from the fine classification flows from an
outlet 83 located at an upper portion of the fine classifier
82.

In this way, the mixture of the paper powder and the

highly water-absorptive resin produced as a result of the
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dry coarse classification and the dry fine classification is
fed to a screening device 84 by a transport pipe 79. A
screen 85 is mounted in the screening device 84, so that the
mixture the paper powder and the highly water-absorptive
resin resulting from the fine classification is screened by
the screen 85 into the papei powder and the highly water-
absorptive resin from the difference in particle size
between them. The resulting oversized paper powder is fed
from the scregning device 84 through a blower 87 located on
the screening device 84 to the pape£ powder hopper 4 by a
blower 87. On the other hand, the resulting undersized
highly water-absorptive resin is fed from an outlet at a
lower portion of the screening device 84 through a transport
pipe 89 to a highly water-absorptive resin hopper 90 by a
blower 88.

The finely classified plastic material, from which the
paper powder and the highly water-absorptive resin have been
partially separated, is drawn from a transport pipe 91
connected to the outlet at the lower portion of the fine
classifier 82 by blowers 92 and 93, and is fed to a plastic
material hopper 94. The plastic material fed to the
settling chamber-type plastic material supplying hopper 94
contains the plastic material, the rubber material, and the
paper powder and highly water-absorptive resin left without
being separated, and is separated from the flow of air while
containing them, and is stored.

| In this example, any of the paper powder hopper 4, the

highly water-absorptive resin hopper 890 and the plastic
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material hopper 94 are a settling chamber type hopper having
a bag filter 96 located at an upper portion thereof, so that
each of the paper powder, the highly water-absorptive resin
and the plastic material is separated from the flow of air
by the bag filter 96.

In this manner, each of the paper powder, the highly
water-absorptive resin powder and the plastic material
powder produced as the result of the coarse classification
and the fine classification is stored in corresponding one
of the paper péwder hopper 4, the highly water-absorptive
resin hopper 90 and the plastic material hopper 94,
respectively.

The plastic material powder stored in the plastic
material hopper 94 is fed from the plastic material hopper
94 to the coarsely pulverizing machine 16 by a plastic
material transporting quantitative screw feeder 95 which
connects the plastic material hopper 94 and the coarsely
pulverizing machine 16, where it is coarsely pulverized into
a particle size of 4 mm or less. The plastic material
powder coarsely pulverized into the particle size of 4 mm or
less is transported to the plastic material supplying hopper
18 by the air transport pipe 17 connected to the coarsely
pulverizing machine 16.

The plastic material powder transported to the plastic
material supplying hopper 18 is fed to the finely
pulverizing machine 20 by the gquantitative screw feeder 19
connected to the plastic material supplying hopper 18, where

it is pulverized into a particle size of 2 mm or less. The
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fine powder of the plastic material pulverized in the finely
pulverizing machine 20 is fed to the granulating plastic
material hopper 22, where it is stored as a granulating fine
plastic material powder.

The granulating plastic material powder hopper 22 is
connected to the granulatiné plastic material supplying
quantitative screw feeder 23 which is connected to the main
screw feeder 24. The metering hopper 25 for the sodium
benzoate as the germicide is connected to the inlet of the
quahtitative screw feeder 26 conﬁec%ed at its outlet to the
main screw feeder 24, so that the sodium benzoate as the
germicide can be supplied to the granulating plastic
material fine-powder already supplied to the main screw
feeder 24 by the gquantitative screw feeder 26.

In this example, the outlet of the main screw feeder 24
is connected to the granulating material mixing device 27.
In this example, the water supply pipe 28 is opened into the
granulating material mixing device 27, so that water can be
supplied into the granulating material mixing device 27.

The mixture of the granulating plastic material fine-powder
and the sodium benzoate supplied to the granulating material
mixing device 27 is mixed with the water in the granulating
material mixing device 27. The granulating material mixture
of the granulating plastic material fine-powder, the sodium
benzoate and the water mixed in the granulating material
mixing device 27 is discharged from the granulating material
mixing device 27 into the granulating material mixture

transporting quantitative screw feeder 29 connected to the
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granulating material mixing device 27 and is then supplied
to the hopper 31 of the extruding-type granulating device 30
by the quantitative screw feeder 29.

The granulating material mixture consisting of the
mixture of the plastic material, the rubber material, the
paper powder, the highly wa%er—absorptive resin, the sodium
benzoate and the water is introduced from the granulating
material hopper 31 into the extruding-type dgranulating
device 30, where such mixture is extruded from the die 32 to
provide a columnar graﬁulate. In tﬂis example, the
vibration screening machine 33 including the upper screen
having the screen opening of 8 mm and the lower screen
having the screen opening of 4 mm is mounted below the die
32 of the granulating device 30, so that the granulate
resulting from the extrusion is regulated in grain size by
separation-off of grains smaller than 4 mm, and in this
manner, a granular core section is formed.

The granular core section contains a considerable
proportion of the paper powder and the highly water-
absorptive resin mixed therein without being separated and
hence, has a high water absorbing capability and can be used
as it is, for the animal excretion treating article.

In this example, however, in order to further increase
the water absorbing capability and to reduce the calorific
value after use of the animal excretion treating article,
the granular core section is covered with the mixture of the
paper powder and the highly water-absorptive resin.

The granular core section formed of the granulate fed
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to the vibration screening machine 33 is loosened into
individual grains by the vibration of the vibration
screening machine 33 and delivered from the oversized outlet
larger than 4 mm in the vibration screening machine to the
covering device 35 connected to the outlet 34.

In this example, the cbvering material is prepared by
mixing the paper powder and the highly water-absorptive
resin resulting from the classification and stored in the
corresponding hoppers.

In this ekample, the quantitative screw feeder 5 is
connected to the finely pulverizing machine 6 is connected
to the paper powder hopper 4, so that the paper powder
stored in the paper powder hopper 4 is fed to the finely
pulverizing machine 6 by the gquantitative screw feeder 5,
where it is pulverized into a particle size of 0.4 mm or
less. The paper powder pulverized into the particle size of
0.4 mm or less is transported to the covering paper powder
supplying hopper 8 by the air transport pipe 7 connected to
the pulverizing machine 6.

In this example, a quantitative screw feeder 98
connected to a highly water-absorptive resin finely-
pulverizing machine 97 is connected to the highly water-
absorptive resin hopper 90, so that the highly water-
absorptive resin powder stored in the highly water-
absorptive resin hopper 90 is fed to the pulverizing machine
97 by the quantitative screw feeder 98, where it is
pulverized into a particle size of 0.4 mm or less. A

transport pipe 100 equipped with a blower 99 is connected to
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an outlet at a lower portion of the pulverizing machine 97,
so that the fine powder of the highly water-absorptive resin
resulting from the pulverization in the pulverizing machine
97 is transported to a settling chamber-type covering highly
water-absorptive resin supplying hopper 11 provided with a
bag filter 96 through the transport pipe 100 and stored in
the highly water-absorptive resin supplying hopper 11.

The paper powder pulverized into the particle size of
0.4 mm or less and stored in the covering paper powder
hbpper 8 is fed through the quantitétive screw feedér 9
connected to the covering paper powder hopper 8 to the
covering material mixing device 10. The highly water-
absorptive resin having the particle size of 4 mm or less is
fed from the covering highly water-absorptive resin
supplying hopper 11 to the covering material mixing device
10. The paper powder and the highly water-absorptive resin

fed to the covering material mixing device 10 are uniformly

‘mixed in the covering material mixing device to provide a

covering material. If the amount of the highly water-
absorptive resin in the covering material is insufficient,
however, a suitable amount of the highly water-absorptive
resin may be added to form a covering material. 1In this
example, in order to regulate the ratio of the amount of the
paper powder to the amount of the highly water-absorptive
resin in the above manner, the quantitative screw feeder 12
interconnecting the covering material mixing device 10 and
the highly water-absorptive resin supplying hopper 11 is

mounted.
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The quantitative screw feeder 39 connected to the
covering material hopper 40 is mounted at the outlet of the
covering material mixing device 10, so that the powdery
mixture of the paper powder and highly water-absorptive
resin powder to be granulated of the covering material
prepared by the mixing in the covering material mixing
device is fed to the covering material hopper 40 by the
quantitative screw feeder 39 and stored in the hopper 40.

The granular core section formed of the granulated fed
to the wvibration scfeening machine is loosened into
individual grains by the vibration screening machine 33
having the screen opening of 4 mm, and the grains are
delivered from the oversized outlet larger than 4 mm in the
vibration screening machine 33 to the covering device 33.
On the other hand, the undersized grains smaller than 4 mm
in the vibration screening machine 33 is delivered from the
undersized outlet 36 to the undersized grain transporting
conveyer belt 37 connected to the undersized outlet 36 and
passed via the granulating material mixture transporting
screw feeder 29 connected to the conveyer belt 37 back to
the granulating device 30, where they are granulated again.

In this example, the granular core section of the
granulate regulated into the grain size of 8 to 4 mm, i.e.,
the oversized granulate unscreened in the vibration
screening machine having the screen opening of 4 mm is fed
from the oversized outlet 34 to the covering device 35. The
covering material is scattered to the granular core section

fed to the covering device 35, from the covering material
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hopper 40 connected to the quantitative screw feeder 41.

In this example, the covering devices are mounted at
three stages. In the first covering device 35, the covering
material consisting of the powdery mixture of the paper
powder having a particle size of 0.4 mm or less and the
highly water-absorptive resin is scattered from a
quantitative screw feeder 41 of the covering material hopper
40 onto the oversized granulate supplied onto a rotating
shallow edged disc 38. In order to ensure that the covering
material'is adhered to the surface Bf the granular core
section all over, the scattered covering material and the
granular core section of the oversized granulate are fed
from a covering material outlet 42 of the first covering
device 35 to the second covering device 43 of the same type
as the first covering device 35. In the second covering
device 43, the granulate covered in the first covering
device is also subjected to a covering treatment with the
covering material. The granulate subjected to the covering
treatment in the second device 43 is fed from a covering
material outlet 44 of the second covering device 43 to the
third covering device 45, where such granulate is further
subjected to a covering treatment with the covering material
as in the other covering devices. The granulate subjected
to the covering treatment in the third covering device 45 is
fed from a covering material outlet 46 of the third covering
device to a vibration screening machine 47 including a
screen having a screen opening of 10 mm at an upper stage

and a screen having a screen opening of 5 mm at a lower

38



10

15

20

25

CA 02216708 1997-09-29

stage, where the remaining covering material left without
adhering to the granulate and fragments of the finely-
divided granulate and the like are separated off.

The mixture of the covering material and the granulate
fragments removed in the vibration screening machine 47 is
delivered from an undersized outlet 48 smaller than 5 mm to
an undersized grain transporting conveyer belt 49 connected
to the outlet 48 and then via the granulating material
mixture transporting quantitative screw feeder 29 connected
to the conveyer belt 49 back to‘the:granulatihg device 30,
where it is granulated again.

The covered granulate regulated to a grain size in a
range of 10 to 5 mm in the vibration screening machine 47 is
fed from an oversized outlet 50 larger than 5 mm in the
vibration screening machine 47 to a first dryer 54 connected
to a covered granulate transporting conveyer belt 53 by
covered granulate transporting conveyer belts 51, 52 and 53.

The covered granulate fed to the first dryer 54 is
dried in the first dryer 54 which is a hot air drying
machine.

The dried covered granulate dried in the first dryer 54
is delivered from a dried material outlet 55 of the first
dryer 54 to a dried material transporting conveyer belt 56
connected to the outlet 55. This dried covered granulate
delivered is fed via a dried material transporting conveyer
belt 57 to a spray device 58 for spraying a diluted soclution
of polyvinyl alcohol in order to prevent the fluffing or

napping of the covering material portion in the surface of
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the covered granulate or the like. In the spfay device 58,
a diluted solution of polyvinyl alcohol is sprayed from a
spraying diluted polyvinyl alcohol solution tank 59. The
covered granulate sprayed with the diluted solution of
polyvinyl alcohol is delivered from a covered-granulate
transporting conveyer belt 60 connected to the spray device
58 to a second dryer 61 which is a hot air drying machine.

The covering devices 35, 43 and 45 and the spraying
device 58 are formed so that the scattering of the covering
material and the spraying of the spiay solution to the
granulate can be performed at a constantly given ratio.

The covered granulate dried in the second dryer 61 is
fed from an dried material outlet 62 of the second dryer 61
via dried granulate transporting conveyer belts 63 and 64
connected to the dried material outlet 62 to a product
hopper 65.

The product consisting of the dried qovered granulate
fed to the product hopper 65 is delivered from an outlet 66
of the product hopper 65 to a vibration screen type grain
size-regulating device 67 including a screen having a screen
opening of 10 mm at an upper stage and a screen having a
screen opening of 5 mm at a lower stage, where the dried
covered granulate having a grain size of 10 mm or more
unsuitable as a product and the granulate having a grain
size smaller than 5 mm are separated off. The separated-off
dried covered granulates are returned via the granulate
material mixture transporting screw conveyer 29 to the

granulating device 30, where they are granulated again.
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The dried covered granulate regulated to a grain size
in a range of 10 to 5 mm in the vibration screen type grain
size-regulating device 67 is fed from an oversized regulated
granulate outlet 68 larger than 5 mm in the vibration screen
type grain size-regulating device 67 through a conveyer belt
69 to a granulate packing device 70, where it is packed into
a sack and shipped.

The apparatus used in this example is constructed in
the above manner. Therefore, a predetermined amount of
paper diaper waste powder is coarseiy pulverized in the
coarsely pulverizing machine 72 and classified in the coarse
classifier 76 and the fine classifier 82 into the mixtﬁre of
the paper powder and the highly water-absorptive resin and
the plastic material containing mixture containing the paper
powder and the highly water-absorptive resin.

The mixture of the paper powder and the highly water-
absorptive resin is classified by the screening device 84.
The mixture of the paper powder and the highly water-
absorptive resin resulting from the classification and the
screening is finely pulverized into a particle size of 0.4
mm or less in the fine pulverizing machine 6 or 97 and
uniformly mixed in the covering material mixing device 10 to
provide a covering material which is then placed into the
covering material hopper.

On the other hand, the plastic material powder obtained
by the classification in the coarse classifier 76 and the
fine classifier 82 still contains the unseparated paper

power and highly water-absorptive resin and can be used as a
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granulate or granular core section for an animal excretion
treating article. Thereupon, in this example, the plastic
material powder is coarsely pulverized into a particle size
of 4 mm or less by the coarsely pulverizing machine 16 and
then pulverized into a particle size of 2 mm or less by the
finely pulverizing machine 20 to provide a granulating
material. The granulating material is supplied with the
sodium benzoate in the main screw feeder 24 and fed to the
granulating material mixing device 27, where water is
supplied to the granulating materiai, énd they are.uniformly
mixed.

The granulating material mixture resulting from such
mixing is a mixture of the paper powder, the highly water-
absorptive resin, the plastic material, the rubber material
and the water. The granulating material mixture is fed from
the granulating material mixture transporting screw feeder
29 to the extruding type granulating device 30, where it is
granulated. In this example, the extruding type granulating
device 30 extrudes the granulating material mixture by the
rotation of the screw to form a granulate having a section
corresponding to a bore provided in the die 32. 1In this
example, the used die has a bore diameter of 5.5 mm and a
thickness of 30 mm.

The grains of the granulate formed by extrusion from
the die 32 of the extruding type granulating device 30 are
fed to the vibration screening machine 33, for example,
having an upper screen having a screen opening of 8 mm and a

lower screen having a screen opening of 4 mm, where they are
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screened. The undersized grains having a grain size smaller
than the screen opening of the lower screen of 4 mm are
returned from the undersized outlet 36 smaller than the
screen opening of the lower screen of 4 mm via the
undersized grain transporting conveyer belt 37 to the
granulating material mixture transporting screw feeder 29
and fed to the extruding type granulating device 30, where
they are granulated again.

The granulate having a grain size of 8 to 4 mm, i.e.,
the oversized grains larger than 4 mm are fed from the
oversized granulate transportiﬁg outlet 34 to the rotatable
disk-type first covering device 35. The granulate fed to
the first covering device 35 is covered by coating the
covering material having the particle size of 0;4 mm or
less. The granulate covered in the first covering device 35
is fed to the subsequent second and tﬁird covering dévices
43 and 45, where the granulate is brought into contact with
and covered with the already-scattered covering material,
while being rolled by the vibration type disk.

The granulate grains covered with the covering material
in the covering devices 35, 43 and 45 are loosened in the
vibration screening machine 47. The grains having a grain
size of 10 to 5 mm are fed from the oversized outlet 50
larger than 5 mm in the vibration screening machine 47
through the conveyer belts 51, 52 and 53 to the first drier
54, where they are dried. On the other hand, the granulate
grains having a grain gsize smaller than 5 mm are fed to the

granulating material mixture transporting screw feeder 29 11
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by the conveyer belt 49 for transporting the undersized
grains smaller than 5 mm, and are then returned to the
granulating device 30, where they are granulated again.

The temperature of the first dryer 54 is maintained at
90°C or more. The dried granulate is fed to the device 58
for spraying the diluted solution of polyvinyl alcohol, in
order to prevent the fluffing or napping or the like of the
covering material portion on the surface of the covered
granulate. In the'spraying device 58, the diluted solution
of polyvinyl alcohol is spréyed from the spraying diluted
polyvinyl alcohol solution tank 59. The covered granulate
sprayed with the diluted solution of polyvinyl alcohol is
delivered through the covered granulate transporting
conveyer belt 60 to the secqnd dryer 61 which is a hot air
drying machine, where it is dried at a drying temperature
lower than that in the first drier. The dried covered
granulate is fed to the product hopper 65. The dried
covered granulate placed into the product hopper 65 is
regulated in grain size in the grain-size regulating device
67 and fed to the product packing device 70, where it is
packed in a sack and shipped.

Even in this example, the addition of the volatile
empensrine serving as the germicide is not illustrated, but
if the use of the germicide is required, a solution of
volatile empensrine in a non-alcoholic organic solvent may
be sprayed along with the diluted solution of polyvinyl
alcohol after drying of the granulate in the first dryer.

In addition, the sodium benzoate as the germicide is
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incorporated in the main screw feeder 24, but the solution
of sodium benzoate may be sprayed along with the diluted
solution of polyvinyl alcohol. Alternatively, the diluted
solution of polyvinyl alcohol and the solution of volatile
empensrine and germicide in a solvent may be formed
separately and may be sprayed separately or in the form of a
mixture.
EXAMPLE 1

This example was carried out according to a flow chart
shown in Fig.l. )

In this example, a paper diaper waste powder resulting

from the pulverization into a particle size of 4 mm or less

o

has a composition comprising 17 parts by weight (about 38 2
by weight) of a paper powder, 12 parts by weight (about 27 3%

by weight) of a highly water-absorptive resin and 16 parts

by weight (about 35 % by weight) of a polypropylene non-

woven fabric, a polyethylene sheet and the like. This paper
diaper waste powder was produced by classification such that

the classification yield of the paper powder and the highly

o

water-absorptive resin is about 20 % by weight based on the

weight of the classified paper diaper. The mixture of the
paper powder and the highly water-absorptive resin resulting
from the classification was pulverized into a particle size
of 0.3 mm or less for the purpose of being used as a
covering material. 100 Parts by weight of a plastic
material containing mixture was used as a material to be
granulated, and was pulverized, and water was mixed to the

[}

pulverized mixture so that a water content of 40 % by weight
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was achieved, thereby producing a granulating material
mixture. This granulating material mixture was placed into
the extruding zone of the granulating device and granulated
by extrusion through a die having an opening of a diameter
of 5.5 mm and a plate thickness of 30 mm, and properly
chopping the extrudate by a.chopper. The resulting
granulate was regulated in grain size in the grain-size
regulating device and placed into a vibration disc-type

covering device, where the covering material consisting of a

10 mixture of 60 parts by weight of the paper powder having the

15

20

25

particle size of 0;3 mm or less and 40 parts by weight of
the highly water-absorptive resin having the particle size
of 150 m or less was scattered onto fhe surface of the
granulate with a proportion of 15 ¢ by weight based on the
granulate to cover the granulate.' The covered granulate was
loosened in the grain-size regulating machine and dried by
the hot air drier, until water content reached 13 %.

The obtained product was a granular material having a
grain size of 10 to 5 mm. The calorific value of granular
material was of 6,149 kcal/kg as absolutely dried, and 5,266
kcal/kg as dried with the water content of 13 %. 30 Grams
of water was absorbed into 14.7 grams of this cat sand. The
calorific value upon the absorption of the water, i.e., in a
wetted state when the cat sand was used, was of 1,309
kcal/kg, which indicates that the cat sand can be burnt up
after being used. The grains of this granulate were gath-
ered and used as a sand for a cat toilet.

In a room, a pseudo urine made by dissolving 10 g of
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table salt and 10 ml of aqueous ammonia into 1,000 ml of tap
water was added to 50 g of the sand for the cat toilet in an
area of 30 ml and.a diameter of 20 mm, and a sand portion
coagulated by the pseudo urine was removed. In the toilet
sand in this example, the amount of a toilet sand portion
coagulated by the pseudo urine was of 14.7 g.

Thus, the water absorptivity of the toilet sands in
this example was 30/14.7 times, i.e., 2.04 times.

The sand for the cat toilet were laid at a thickness of
3 cm in a cat toilet and ﬁsed. Thehcat used the sand as a
toilet as usual, and as a result, there was no hindrance for
use.

After the cat used the sand for excretion, that portion
of the sand for cat toilet in which the cat excreted could
be easily removed. Moreover, the sand for the cat toilet in
this example had water-absorbing and deodorizing properties
and hence, the generation of an uncomfortable odor in the
room could be avoided.

EXAMPLE 2

Even in this example, a paper diaper wasté powder
produced by the pulverization into a particle size of 4 mm
or less has a composition comprising 17 parts by weight of a
paper powder, 12 parts by weight of a highly water-
absorptive resin, and 16 parts by weight of a polypropylene
non-woven fabric, a polyethylene sheet and the like, as in
Example 1.

In this example, the paper diaper waste powder

resulting from the previous removal of the highly water-
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absorptive resin was classified into the paper powder and
the polypropylene non-woven fabric and the polyethylene
sheet. The yield of the paper powder was of about 52 %
based on the classified paper diaper, and the yield of the
polypropylene non-woven fabric and the polyethylene sheet
was of 48 % by weight. The"paper powder produced by the
classification was pulverized into a particle size of 0.3 mm
or less for the purpose of being used as a covering
material.

100 Parts by weight of a plastic material containing
mixture produced by the classification was used as a
material to be granulated, and was pulverized into a
particle size of 2 mm or less, and water was added and mixed
to the pulverized mixture so that a water content of 40 % by
weight was achieved, thereby producing a granulating
material mixture. This granulating material mixture was
placed into the extruding zone of the granulating device and
granulated by extrusion through a die having an opening of a
diameter of 5.5 mm and a plate thickness of 30 mm, and
properly chopping the extrudate by a chopper. The resulting
granulate was regulated in grain size in the grain-size
regulating device and placed into a vibration disc-type
covering device, where the covering material having the
particle size of 0.3 mm or less was scattered onto the
surface of the granulate with a proportion of 15 % by weight
based on the granulate, while vibrating the dish-like disc,
thereby covering the granulate. In this example, the

covering material was made by mixing 40 parts by weight of
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the highly water-absorptive resin having the particle size
of 150 um or less and produced by previous removal from the
paper diaper waste powder, to 60 parts by weight of the
paper powder produced by the classification.

The covered granulate was loosened by the grain-size
regulating machine and dried by the hot air drier, until the
water content reached 13 £. The resulting product was a
granular material having a grain size of 10 to 5 mm. The
calorific value of granular material was of 8,769 kcal/kg as
absolutely dried, and 7,546 kcal/kg_as dried with the water
content of 13 %. 30 Grams of water was absorbed into 16
grams of this cat sand. The calorific value upon the
absorption of the water, i.e., in a wetted state when the
cat sand was used, was of 2,225 kcal/kg, which indicates
that the cat sand can be burnt up after being used.

The grains of this granulate were gathered and used as
a sand for a cat toilet.

In a room, a pseudo urine made by dissolving 10 g of
table salt and 10 ml of aqueous ammonia into 1,000 ml of tap
water was added to 50 g of the sand for the cat toilet in
an area of 30 ml and a diameter of 20 mm, and a sand portion
coagulated by the pseudo urine was removed. In the toilet
sand in this example, the amount of a toilet sand portion
coagulated by the pseudo urine was of 14.7 g.

Thus, the water absorptivity of the toilet sands in
this example was 30/14.7 times, i.e., 2.04 times.

The sand for the cat toilet were laid at a thickness of

3 cm in a cat toilet and used. The cat used the sand as a
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toilet as usual, and as a result, there was no hindrance for
use.

After the cat used the sand for excretion, that portion
of the sand for cat toilet in which the cat excreted could
be easily removed. Moreover, the sand for the cat toilet in
this example had water—absofbing and deodorizing properties
and hence, the generation of an uncomfortable odor in the
room could be avoided.

EXAMPLE 3

This example was carried out aécording to a flow chart
shown in Fig.2.

In this example, the recovery rate of a cotton-like
pulp from a powder of paper diaper waste pulverized was of
80 %, and the recovery rate of a highly water-absorptive
resin was of about 50 %. A plastic material containing
product resulting from the classification had a composition
comprising 13 % by weight of the cotton-like pulp, 22 % by
weight of the highly water-absorptive resin, and 65 % by
weight of an external material consisting of a plastic
material, a rubber material and the like.

In this example, the plastic material containing
product was used for a granular core section.

The plastic material powder was pulverized into a
particle size of 2 mm or less, and water was added to the
pulverized plastic powder, so that the water content reached
38 to 42 % by weight. The plastic material powder and water
were mixed by sufficiently agitating them in a mixer to

produce a granulating material mixture. This granulating
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material mixture was placed into the extruding zone of the
granulating device and granulated by extrusion through a die
having an opening of a diameter of 5.5 mm and a plate
thickness of 30 mm, and properly chopping the extrudate by a
chopper, thereby a granulate for forming a granular'core
section. The granulate was-regulated in grain size in the
grain-size regulating device and placed into a vibration
disc-type covering device, where the covering material
consisting of a mixture of 10.5 parts by weight of the
pulverized cotton-like pulp having éhe particle size of 0.4
mm or less and 4.5 parts by weight of the highly water-
absorptive resin having the particle size of 0.4 mm or less
was scattered onto the sﬁrface of the granulate to cover the
granulate. The covered granulate was loosened in the
grain-size regulating machine and dried by the hot air
drier. TFor the purpose of preventing the peeling-off, a
diluted solution of polyethylene glycol, after the drying,

was sprayed onto the surface o £ the covered granulate and

dried again. The drying was carried out until the content
of water in the covered granulate reached 11 %¥. The

obtained product was a granular material having & grain size
of 10 to 5 mm. The calorific value of the granular material
was of 6,080 kcal/kg as absolutely dried, and 5,341 kcal/kg
as dried with the water content of 11 %. The calorific

value upon the absorption of 20 g of a pseudo urine into 8.5
g of the product, i.e., in a so-called wetted state when the
product was used, was of 1,154 kcal/kg, which indicates that

the product can be burnt up after being used.
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The composition of the product comprised 85 parts by
weight of a granular section, specifically, 11 % by weight
of the cotton-like pulp, 19 % by weight of the highly water-
absorptive resin and 55 % by weight of the plastic material,
and 15 parts by weight of a covering section, spécifically,
10.5 % by weight of the cot%on—like pulp and 4.5 % by weight
of the highly water-absorptive resin.

In this example, the external material was used as a
starting material for the animal excretion treating
article, and portions of the cotton:like pulp and the highly
water—-absorptive resin recovered after the classification
were used as a starting material for the covering material.
57.5 % By weight of the cotton-like pulp and 12.5 % by
weight of the highly water-absorptive resin were recovered
as regenerating products and put into reuse as the cotton-
like pulp and the highly water-absorptive resin.

Grains of this product granulate were gathered and used
as a sand for a cat toilet. In a room, a pseudo urine made
by dissolving 10 g of table salt and 10 ml of aqueous
ammonia into 1,000 ml of tap water was added to 50 g of the
sand for the cat toilet in an area of 20 ml and a diameter
of 20 mm, and a sand portion coagulated by the pseudo urine
was removed. In the toilet sand in this example, the amount
of a toilet sand portion coagulated by the pseudo urine was
of 8.5 g.

Thus, the water absorptivity of the toilet sands in
this example was 20/8.5 times, i.e., 2.4 times.

The sand for the cat toilet were laid at a thickness of
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3 cm in a cat toilet and used. The cat used the sand as a
toilet as usual, and as a result, there was no hindrancg for
use.

After the cat used the sand for excretion, that portion
of the sand for cat toilet in which the cat excreted could
be easily removed. Moreove;, the sand for the cat toilet in
this example had water-absorbing and deodorizing properties
and hence, the generation of an uncomfortable odor in the

room could be avoided.

 EXAMPLE 4

This example is an example in which a paper diaper
waste was treated by a wet classifying process.

The pulverized paper diaper waste having a particle
size of 4 mm or less was treated by the wet classifying
process and hence, the recovery rate of a cotton-like pulp
was of about 80 % or more, and the recovery rate of a highly
water-absorptive resin was of about 99 % or more.

In this example, a plastic material containing product
resulting from the classification was used for a granular

core section.

The plastic material product had a composition

o

comprising 15 % by weight of the cotton-like pulp, and 85
by weight of a so-called external material consisting of a
plastic material, a rubber material and the like, and had a
water content of 40 to 50 % by weight.

In this example, the plastic material containing
product was used for the granular core section. In this

example, the highly water-absorptive resin was little
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contained in the plastic material product and hence, to
smooth the extruding operation, 3 % of the highly water-
absorptive resin resulting from the classification was
added.

The plastic material powder was mixed by sufficient
agitation in a mixer to proéuce a granulating material
mixture. This granulating material mixture was placed into
the extruding zone of the granulating device and granulated
by extruéion through a die having an opening of a diameter
of 5.5 mm and a plate thickness of éS mm, and properly
chopping the extrudate by a chopper, thereby a granulate for
forming a granular core section. The granﬁlate was
regulated in grain size in the grain-size regulating device
and placed into a vibration disc-type covering device, where
the covering material consisting of a mixture of 10.5 parts
by weight of the pulverized cotton-like pulp having the
particle size of 0.4 mm or less and 4.5 parts by weight of
the highly water-absorptive resin having the particle size
of 0.4 mm or less was scattered onto the surface of the
granulate to cover the granulate. The covered granulate was
loosened in the grain-size regulating machine and dried by
the hot air drier. For the purpose of preventing the
peeling-off, a diluted solution of polyethylene glycol,
after the drying, was sprayed onto the surface o £ the
covered granulate and dried again. The drying was carried
out until the content of water in the covered granulate
reached 11 $. The obtained product was a granular materisl

having a grain size of 10 to 5 mm. The calorific value of
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the granular material was of 6,120 kcal/kg as absolutely
dried, and 5,377 kcal/kg as dried with the water content of
11 &. The calorific wvalue upon the absorption of 20 g of a
pseudo urine into 8.5 g Qf the product, i.e., in a so-called
wetted state when the product was used, was of 1,225
kcal/kg, which indicates thét the product can be burnt up
after being used.

The composition of the product comprised 85 parts by
weight of a granular section, specifically, 14 % by weight
of the cotton-like pulp, 3 % by weiéht of the highly water-
absorptive resin and 68 % by weight of the plastic material,
and 15 parts by weight of a covering section, specifically,
10.5 % by weight of the cotton-like pulp and 4.5 % by weight
of the highly watér—absorptive resin.

In this example, the external material was used as a
starting material for the animal excretion treating
article, and portions of the cotton-like pulp'and the highly
water-absorptive resin recovered after the classification
were used as a starting material for the covering material.
74.5 % By weight of the cotton-like pulp and 38 % by weight
of the highly water-absorptive resin were recovered as
regenerating products and put into reuse as the cotton-like
pulp and the highly water-absorptive resin. It was
indicated that the recovery rate provided by the wet
separation was higher than that provided by the dry
separation.

Grains of this product granulate were gathered and used

as a sand for a cat toilet. In a room, a pseudo urine made
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by dissolving 10 g of table salt and 10 ml of agqueous
ammonia into 1,000 ml of tap water was added to 50 g of the
sand for the cat toilet in an area of 20 ml and a diameter
of 20 mm, and a sand portion coagulated by the pseudo urine
was removed. In the toilet sand in this example, the amount
of a toilet sand portion coégulated by the pseudo urine was
of 9 g.

Thus, the water absorptivity of the toilet sands in
this example was 20/9 times, i.e., 2;2 times.

The sand for the cat toilet we;e laid at a thickness of
3 cm in a cat toilet and used. The cat used the sand as a
toilet as usual, and as a result, there was no hindrance for
use.

After the cat used the sand for excretion, that portion
of the sand for cat toilet in which the cat excreted could
be easily removed. Moreover, the sand for the cat toilet in
this example had water-absorbing and deodorizing properties
and hence, the generation of an uncomfortable odor in the
room could be avoided.

In the above-described examples, the waste of the paper
diaper made using the highly water-~absorptive resin was
used, but when the waste of a paper diaper made using a
water-absorptive resin other than the highly water-

absorptive resin is used, a similar result is achieved.
INDUSTRIAL APPLICABILITY

The animal excretion treating article is produced by

classifying the paper diaper waste powder having the
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particle size of 4 mm or less into the fraction consisting
of the paper powder and the water-absorptive resin, and the
fraction consisting of the plastic containing material;
pulverizing the plastic containing material into the
particle size of 2 mm or less; and granulating the resulting
material to form a columnaruor granular material. The
fraction consisting of the paper powder and the water-
absorptive resin is pulverized into the particle size of 0.4
mm or less, and is used as the covering material for
covering the granulate formed into the columnar or granular
shape. Therefore, as compared with the prior art animal
excretion treating article, all of the starting material can
be derived from the paper diaper waste powder, and thus;

the animal excretion treating article can be produced at a
low cost.

In addition, according to the present invention, the
coloring due to the fine pulverizatibn of the paper diaper
waste powder can be eliminated by pulverizing the fraction
consisting of the paper powder and the water-absorptive
resin produced by the classification of the paper diaper
waster powder, and covering the pulverized powder with the
covering material, and the paper diaper waste powder can be
effectively utilized.

In the present invention, the paper diaper‘waste powder
used as the starting material is a waste having a high
calorific value. The water-absorptive resin is contained in
the paper diaper waste powder and hence, the paper diaper

waste powder has a high water absorbing rate. For this
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reason, 1,000 to 2,500 kcal/kg required for the
incineration of the common refuse cannot be maintained.
However, according to the present invention, the paper
diaper waste powder is classified into the fraction
containing the plastic material and the fraction containing
the paper powder and the wa;er—absorptive resin and hence,
the amount of the fraction containing the paper powder and
the water-absorptive resin can be reduced relative to the
plastic containing fraction to increase the calorific value
after use of the animal excretion t;eating article to
provide the calorific value of 1,000 to 2,500 kcal/kg
required for the incineration of the animal excretion
treating article wetted by the excretion after being used,
thereby enabling the incineration of the article which has
been conventionally difficult.

Therefore, the animal excretion treating article
according to the present invention can be treated along with
the common refuse unlike the conventional animal excretion
treating article and easily incinerated as a burnable waste.
Thus, it is easy to treat the waste as compared with the
conventional excretion treating article.

Further, according to the present invention, the paper
diaper waste powder is classified into the fraction
containing the paper powder and the water-absorptive resin
and the plastic material containing fraction, which
fractions are used as the starting materials. Therefore,
the amount of paper powder and water-absorptive resin used

as the covering material is small as compared with the
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plastic containing fraction and hence, by increasing the
amount of the paper powder in the covering material, the
amount of water-absorptive resin used can be decreased.
Thus, the relatively expensive highly water-absorptive resin
can be previously recovered by the screening separation from
the paper diaper waste powder . In addition, since the
water-absorptive resin waste having a low water absorbing
capability can be used in place of the highly water-
absorptive resin and the inexpensive adhesive substance can

be used, the manufacture cost of the animal excretion

treating article can be reduced.
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WHAT IS CLAIMED IS

1. A animal excretion treating article comprising a
granular core section, and a covering layer section which
covers said core section, wherein said granular core section
is formed of a granulate formed mainly from a plastic
material power having a par%icle size of 4 mm or less, and
salid covering section is formed mainly of a mixture of a

paper powder and a water-absorptive resin.

2. A animal excretion treating article according to

[+)

claim 1, wherein said core section contains 20 % by weight
or more of the plastic material powder, and the remainder
consisting of the paper powder and an amount of the water-
absorptive resin smaller than that of the paper powder.

3. A animal excretion treating article according to
claim 1, wherein said core section contains 30 % by weight
or more of the plastic material powder, and the remainder
consisting of the paper powder and an amount of the water-
absorptive resin smaller than that of the paper powder.

4. A animal excretion treating article according to
claim 1, wherein said core section contains 50 % by weight
or more of the plastic material powder, and the remainder
consisting of the paper powder and an amount of the water-
absorptive resin smaller than that of the paper powder.

5. A animal excretion treating article according to
claim 1, wherein said core section contains 70 % by weight
or more of the plastic material powder, and the remainder

consisting of the paper powder and an amount of the water-

absorptive resin smaller than that of the paper powder.
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6. A animal excretion treating article according to
claim 1, wherein said core section contains 90 % by weight
or more of the plastic material powder and the remainder
consisting of the paper powder and an amount of the water-
absorptive resin smaller than that of the paper powder.

7. A animal excretion treéting article according to
claim 1, wherein said core section contains 90 % by weight
or more of the plastic material powder, 8 % by weight or
more of the paper powder, and the remainder consisting of
the water-—absorptive resin. i

8. A animal excretion treating article according to any
of claims 1 to 7, wherein said core section contains the
plastic material powder which is plastic waste powder
derived from a paper diaper waste.

9. A animal excretion treating article according to any
of claims 1 to 7, wherein said core section contains the
plastic material powder which is plastic waste powder
derived from a paper diaper waste, and the paper powder and
the water-absorptive resin forming said covering section are
derived from the paper diaper waste.

10. A animal excretion treating article according to any
of claims 1 to 6, wherein the calorific value of the
animal excretion treating article in a state in which it
has absorbed water in an amount 1.8 times the unit weight,
is of 800 kcal/kg or more.

11. A animal excretion treating article according to any

of claims 1 to 6, wherein the calorific value of the

animal excretion treating article in a state in which it
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has absorbed water in an amount 1.8 times the unit weight,
is in a range of 1,000 to 2,500 kcal/kg.

12. A animal excretion treating article according to any

of claims 1 to 6, wherein the calorific value of the

animal excretion treating article in a state in which it

has absorbed water in an ambunt 2 times the unit weight, is
in a range of 1,200 to 2,500 kcal/kg or more.

13. A animal excretion treating article comprising a

core section formed of a granulate formed from a mixture of
a paper powder, a water-absorptive éesin and a plastic waste
powder, said mixture being derived from a paper diaper
waster powder.

14. A process for producing an animal excretion treating
article, comprising the steps of classifying a pulverized
paper diaper into a fraction having a higher content of a
paper powder and a water-absorptive resin, and a fraction
having a higher content of a plastic material; pulverizing
said fraction having the higher content of the plastic
material into a particle size of 4 mm or less; extruding and
granulating said pulverized fraction to form a granulate
having a particle size of 3 mm or less; and covering said
granulate with the fraction which has the higher content of
the paper powder and/or the water-absorptive resin and which
is a pulverized material having a particle size of 1 mm or
less.

15. A process for producing an animal excretion treating
article according to claim 14, wherein the classification of

the pulverized paper diaper is carried out under a
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classifying condition where the paper powder and the water-

absorptive resin are obtained within a
by weight.

16. A process for producing an animal
article according to claim 14, wherein
the pulverized paper diaperuis carried
17. A process for producing an animal
wherein

article according to claim 14,

the pulverized paper diaper is carried

so that the paper powder and the water-

[+)

obtained within a range of 15 to 30 %
18. A process for producing an animal
article according to claim 14, wherein
the pulverized paper diaper is carried
19. A process for producing an animal

article according to claim 14, wherein

the pulverized paper diaper is carried

so that the paper powder and the water-

range of 15 to 30 %

excretion treating
the classification of
out in a dry manner.
excretion treating
the classification of
out in a dry manner,

absorptive resin are

by weight.

excretion treating
the classification of
out in a wet manner.
excretion treating
the classification of
out in a wet manner,

absorptive resin are

obtained within a range of 15 to 30 % by weight.
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