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PROCESS FOR PREPARING HOUSEHOLD
DETERGENT OR CLEANER SHAPES

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This application 1s a continuing application filed under
35 U.S.C. §111(a), claiaming priority under 35 U.S.C. §365
(¢) of International Application PCT/EP98/01203 filed Mar.
4, 1998, which claims priority under 35 U.S.C. §119 of
German Application No. 197 10 254.9 filed Mar. 13, 1997.

BACKGROUND OF THE INVENTION

This invention relates to washing- or cleaning-active
shapes, above all tablets, such as detergent tablets, dish-
washer tablets, stain remover tablets or water softening
tablets, for use in the home, more particularly for use in
machines, to a process for the production of these shapes and
to their use.

Washing- or cleaning-active shapes, more particularly
tablets, have a number of advantages over powder-form
compositions, mncluding easy handling, simple dosing and
low packaging volumes. However, problems arise out of the
fact that comparatively high pressures have to be applied 1n
the compression of the powder-form constituents in order to
achieve adequate dimensional stability and fracture resis-
tance. On account of the high compression imvolved, tablets
of the type 1n question often show unsatisfactory disinte-
grating and dissolving properties in use so that the active
substances are reduced too slowly 1n the washing or cleaning
cycle and textiles 1n particular are in danger of being leit
with residues aiter the wash cycle.

The problem of the slow disintegration of tablets has been
known for some time, more especially 1n the pharmaceutical
industry. Here, the problem has been overcome or at least
cased by the addition of certain disintegration aids known as

tablet disintegrators. According to Rompp (9th Edition, Vol.
6, page 4440) and Voigt “Lehrbuch der pharmazeutischen
Technologie” (6th Edition, 1987), tablet disintegrators are
auxiliaries which provide for the rapid disintegration of
tablets 1n water or gastric juices and for the release of the
pharmaceuticals 1n an absorbable form. According to their
action mechanism, they are classed as substances which
increase the porosity or capillanty (“wick effect”) of tablets
and which have a high adsorption capacity for water, as
gas-evolving substances for eflervescent tablets or as hydro-
philicizing agents which ensure that the constituent particles
ol tablets are wetted in water. The first class includes the
substances known as traditional disintegrating agents, such
as starch, cellulose and cellulose denivatives, alginates,
dextrans, crosslinked polyvinyl pyrrolidones and many oth-
ers while the second class includes systems of weak acids
and carbonate-containing agents, more particularly citric
acid and tartaric acid 1n combination with hydrogen carbon-
ate or carbonate. Examples of the third class are polyethyl-
ene glycol sorbitan fatty acid esters.

Thus, 1t 1s proposed 1n German patent application 938 566
to convert acetyl salicylic acid before compression into
granules and, after complete but careful drying, to coat the
granules thus formed with highly disperse silica. The acetyl
salicylic acid granules coated with the highly disperse silica
powder may then be mixed with other tablet ingredients,
which may be present 1n powder form or granular form, and
the resulting mixture 1s tabletted. The separating layer of
highly disperse silica not only acts as an insulating layer and
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as protection against unwanted reactions, 1t also contributes
towards the rapid disintegration of the tablets, even after
prolonged storage.

German patent application 12 28 029 describes a process
for the production of tablets in which powder mixtures—
without preliminary granulation—are first mixed with cel-
lulose powder and optionally highly disperse silica and the
resulting mixture 1s compressed, 1n one preferred embodi-
ment after grinding.

According to German patent application 41 21 127, a
particularly eflective auxiliary in the production of pharma-
ceutical tablets contains cellulose particles with a coating
material fixed to their surface. The auxiliary i1s used 1n the
form of fine particles, mean particle sizes below 200 um
being described as particularly advantageous. These fine-
particle auxiliaries, which—in the production of
pharmaceuticals—Ilead to tablets with both a relatively high
fracture resistance and a relatively high disintegration rate,
are produced 1n particular by a grinding process carried out
in a ball mall.

Accordingly, conventional tablet disintegration belonging
to the first class mentioned above are normally either mixed
in very fine-particle form with the other tablet ingredients,
which may be present 1n the form of fine particles or
granules, before compression or the other tablet ingredients
are coated or powdered/dusted with the tablet disintegrator.

o VR

According to the teaching of European patent EP-B 0 523
099, disintegrators known from the production of pharma-
ceuticals may also be used 1n detergents or cleanming prod-
ucts. The disintegrators mentioned include swellable layer
silicates, such as bentonites, natural materials and deriva-
tives thereol based on starch and cellulose, alginates and the
like, potato starch, methyl cellulose and/or hydroxypropyl
cellulose. These disintegrators may be mixed with, or even
incorporated 1n, the granules to be compressed.

According to International patent application WO-A-96/
06156 also, 1t can be of advantage to incorporate disinte-
grators 1 detergent or dishwasher tablets. Once again,
microcrystalline cellulose, sugars, such as sorbitol, and also
layer silicates, more particularly fine-particle swellable layer
silicates of the bentonite and smectite type, are mentioned as
typical disintegrators. Substances which contribute towards
gas formation, such as citric acid, bisulfate, bicarbonate,
carbonate and percarbonate, are also mentioned as possible
disintegration aids.

Although neither of the last two prior-art documents cited
above specifies the exact particle size distribution which
suitable disintegrators are supposed to have, figures relating
to the microcrystallinity of the cellulose and the particle
fineness of the layer silicates suggest to the expert, above all
in connection with the literature known from the production
of pharmaceutical tablets, that conventional disintegrators
are supposed to be used in fine-particle form. This 1is
consistent with the fact that, hitherto, relatively coarse
products obtained, for example, by granulation of {ine
powders, which are expressly marketed as tablet
disintegrators, have not been commercially available.

European patent applications EP-AO 466 485, EP-A-O
522766, EP-A-0 711 827, EP-A-0 711 828 and EP-A-0 716
144 describe the production of cleaning-active tablets 1n

which compacted particulate material with a particle size of
180 to 2000 um 1s used. The resulting tablets may have both
a homogeneous structure and a heterogeneous structure.
According to EP-A-0 522 766, the surfactant- and builder-
containing particles at least are coated with a solution or
dispersion of a binder/disintegration aid, more particularly
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polyethylene glycol. Other binders/disintegration aids are
the already repeatedly described and known disintegrating
agents, for example starches and starch dernivatives, com-
mercially available cellulose derivatives, such as crosslinked
and modified cellulose, microcrystalline cellulose fibers,
crosslinked polyvinyl pyrrolidones, layer silicates, etc.
Other suitable coating materials are weak acids, such as
citric acid or tartaric acid which, in conjunction with
carbonate-containing sources, lead to eflervescent effects on

contact with water and which, according to Rompp’s
definition, belong to the second class of disintegrating
agents. In these cases, too, no specific details are provided
as to the particle size distribution of the disintegrators.
However, they are all applied to the surface of granules. This
1s done either—as mentioned—in liquid to disperse form or
in solid form. It 1s known to the expert 1n this connection that
fine-particle solids, 1.e. powder-like solids, which normally
also contain relatively high percentages of dust, can be used
for coating particles with particulate solids, so-called “pow-
dering”.

According to EP-A-0 711 827, the use of particles con-
sisting predominantly of citrate, which has a certain solu-
bility 1n water, also leads as a secondary eflect to accelerated
disintegration of the tablets. It 1s assumed that the dissolu-
tion of the citrate locally increases the 1on strength over a
transitional period so that the gelling of surfactants 1s
suppressed and, as a result, the disintegration of the tablet 1s
not impeded. According to this patent application, therefore,
citrate 1s not a disintegrating agent in the accepted sense, but
acts as an anti-gelling agent.

The proposed solutions mentioned in the foregoing pro-
duce the required result 1n the production of pharmaceutical
tablets. Although, 1n the field of detergents and cleaning
products, they contribute towards an improvement in the
disintegration properties of washing- or cleaning-active
tablets, the improvement achieved 1s 1nadequate in many
cases. This applies in particular when the percentage of
tacky organic substances in the tablets, for example anionic
and/or nonionic surfactants, increases. This 1s one of the
reasons why, hitherto, detergent tablets which satisty strin-
gent consumer requirements have not been commercially
available. However, 1n the field of dishwashing detergents
and detergent additives also, tablets do not have a suil-
ciently high disintegration rate despite an often satisfactory
fracture resistance. Increasing the rate at which dishwasher
tablets also disintegrate and dissolve can have advantages,
particularly for phases which contain active substances that
are supposed to be eflective at the beginning of the dish-
washing process or at relatively low temperatures.

Accordingly, the problem addressed by the present inven-
tion was to provide washing- or cleaning-active shapes
which would contain a disintegrating agent with a high
adsorption capacity for water that would be capable of
increasing the porosity or the capillanity of the tablets and
which would not have any of the disadvantages mentioned
above. Another problem addressed by the mnvention was to
provide a process for the production of these improved
washing- or cleaning-active shapes.

DESCRIPTION OF THE INVENTION

It has now been found that the conventional disintegrating
agents known from the production of pharmaceutical tablets
lead to rapidly disintegrating washing- or cleaning-active
shapes providing they are not used in the usual way.

In a first embodiment, therefore, the present mmvention
relates to a washing- or cleaning-active shape containing at
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4

least one disintegrating agent which 1s capable of increasing
the porosity or capillarity of shapes, more particularly
tablets, and which has a high adsorption capacity for water,
this disintegrating agent being present i the shape in
granular and optionally 1n co-granulated form, the granules
of disintegrating agent (disintegrator granules) containing at
least 20% by weight and preferably 25 to 100% by weight
of the disintegrating agent or—where several disintegrating
agents are used—the disintegrating agents and the particle
s1ze distribution (sieve analysis) being such that at most 1%
by weight, preferably less, of dust-fine particles are present
and a total-—including any dust-fine particles present—of
less than 10% by weight of the disintegrator granules being
smaller than 0.2 mm 1n size. In one advantageous
embodiment, at least 90% by weight of the disintegrator
granules have a particle size of at least 0.2 mm and at most
3 mm.

In the context of the present invention, disintegrating
agents 1n granular form or in co-granulated form or disin-
tegrator granules are understood to include any disintegrat-
ing agents which are present per se in the form of fine-
particle powders and which have been converted into
coarser particles by spray drying, granulation,
agglomeration, compacting, pelleting or extrusion.

A defimition of what 1s meant by washing- or cleaning-
active shapes was given earlier on. They are primarily
cylindrical objects or tablets which may be used as laundry
detergents, dishwashing detergents, bleaching agents
(spotting salts) and optionally as pretreatment agents, for
example as water softeners or bleaching agents. However,
the term “shape” 1s not confined to tablets and, in principle,
encompasses any three-dimensional form which the starting
materials can be made to assume, optionally under the effect
of an external container. Cylindrical shapes can have a
height which 1s smaller or greater than or equal to the
diameter of the base. However, the shapes may also have an
angular base, for example a rectangular base, more particu-
larly a square base, or even a rhombic or trapezoidal base.
Other versions include three-cornered or more than four-
cornered bases of the shape.

By virtue of the outstanding disintegrating properties of
the shapes according to the invention, 1t 1s possible, but not
absolutely essential, directly to introduce the shapes into the
aqueous liquor of a machine washing process by means of
a dispenser. It 1s even possible to place the shape or shapes
in the dispensing compartment of commercially available
domestic machines, more particularly washing machines.
Accordingly, 1n one preferred embodiment of the invention,
the three-dimensional form of the shapes i1s adapted 1n its

dimensions to the dispensing compartment of commercially
available domestic machines.

Another preferred shape has a plate-like or slab-like
structure with alternately thick long segments and thin short
segments, so that individual segments can be broken off
from this “bar” at the predetermined weak spots, which the
short thin segments represent, and introduced into the
machine or rather into the dispensing compartment of the
machine. This “bar” principle can also be embodied 1n other
geometric forms, for example vertical triangles which are
only joined to one another at one of their longitudinal sides.

In one preferred embodiment, the invention provides
homogenous or heterogencous shapes, more particularly
tablets, the tablets having a diameter of preferably 20 to 60
mm and, more preferably, ol 4010 mm. The height of these
tablets 1s preferably 10 to 30 mm and more preferably 15 to
25 mm. The weight of the individual shapes, more particu-



US RE39,139 E

S

larly the tablets, 1s preferably between 15 and 60 g and more
preferably between 25 and 40 g per shape or tablet. By
contrast, the density of the shapes or tablets normally
assumes values above 1 kg/dm”> and preferably between 1.1
and 1.4 keg/dm”. Depending on the nature of the application,
the water hardness range and the degree of soiling, one or
more shapes, for example 2 to 4 shapes, more particularly
tablets, may be used. Other shapes according to the inven-
tion may even have smaller diameters or dimensions, for

example of the order of 10 mm.

A homogeneous shape 1n the context of the present
invention 1s one in which the ingredients of the detergent are
uniformly distributed throughout the shape. Accordingly,
heterogeneous shapes are shapes in which the ingredients
are not homogeneously distributed. Heterogeneous shapes
may be produced, for example, by compressing the various
ingredients to form a shape comprising several layers, 1.e. at
least two layers, rather than into a monolayer shape. These
various layers may have different disintegration and dissolv-
ing rates. This can provide the shapes with favorable per-
formance properties. If, for example, the shapes contain
ingredients which adversely aflect one another, one compo-
nent may be integrated in the more quickly disintegrating,
and dissolving layer while the other component may be
incorporated i a more slowly disintegrating layer so that the
first component can act 1 advance or can already have
reacted ofl by the time the second component dissolves. The
various layers of the shapes can be arranged in the form of
a stack, in which case the inner layer(s) dissolve at the edges
of the shape before the outer layers have completely dis-
solved or disintegrated. Alternatively, however, the inner
layer(s) may also be completely surrounded by the layers
lying further to the outside which prevents constituents of
the 1ner layer(s) from dissolving prematurely.

In another preferred embodiment of the invention, a tablet
consists of at least three layers, 1.e. two outer layers and at
least one inner layer, a peroxy bleaching agent being present
in at least one of the mnner layers whereas, 1n the case of the
stack-like tablet, the two cover layers and, in the case of the
envelope-like tablet, the outermost layers are free from
peroxy bleaching agent. In another possible embodiment,
peroxy bleaching agent and any bleach activators or bleach
catalysts present and/or enzymes may be spatially separated
from one another 1n one and the same tablet/shape. Embodi-
ments such as these have the advantage that, even 1n cases
where the shape/tablet of detergent or bleaching agent 1s
introduced into the washing machine or into the hand
washing bowl in direct contact with the fabrics, there would
be no danger of spotting by bleaching agent or the like on the
fabrics.

Other examples of heterogeneous shapes can be found,

for example, in Furopean patent applications EP-A-0 711
827, EP-A-0 711 828 and EP-A-0 716 144.

According to the above definition, several disintegrating
agents may be used either individually or in combination,
being present 1n the same disintegrator granules or 1n various
disintegrator granules. Where various disintegrator granules
are to be used, preferably more than 40% by weight, more
preferably at least 50% by weight and, most preferably, at
least 60% by weight, based on the total quantity of disinte-
grator granules used, have a composition and particle size
distribution of the type mentioned above. However, since 1t
1s precisely the coarser than usual type of disintegrating
agent used which accelerates disintegration of the washing-
or cleaning-shape, it 1s of particular advantage, and highly
desirable, for all the various disintegrator agent granules
used to have the features mentioned above.
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Preferred disintegrating agents which have to be con-
verted 1nto granular form or into co-granulated form include
starch and starch derivatives, cellulose and cellulose
derivatives, for example microcrystalline cellulose, CMC,
MC, alginic acid and salts thereof, carboxymethyl
amylopectin, polyacrylic acid, polyvinyl pyrrolidone and
polyvinyl polypyrrolidone. The disintegrator granules may
be conventionally produced, for example by spray drying or
superheated steam drying of aqueous preparations or by
granulation, pelleting, extrusion or roll compacting. It can be
of advantage to incorporate additives, granulation aids,
carriers or coating agents of known types 1n the disintegrat-
ing agents (co-granulated form). In one preferred embodi-
ment of the invention, additives are non-surface-active
ingredients of detergents or cleaning compositions, more
particularly bleach activators and/or bleach catalysts. Par-
ticularly preferred disintegrating agent granules are those
which contain tetraacetyl ethylenediamine (TAED) and/or
other conventional bleach activators as additives. Disinte-
grator granules such as these may advantageously be pro-
duced by co-granulation of the disintegrating agent with the
additive, co-granulation in this way can increase the distri-
bution of the disintegrating agent 1n the shape, more espe-
cially 1n the tablet, which in certain cases can also lead to an
improvement 1n the disintegration rate of the shape/tablet.

According to the present invention, 1t 1s particularly
preferred to use cellulose-containing disintegrating agents of
the type described 1n earlier German patent application 197
09 991.2. These disintegrating agents are cellulose-
containing materials which have been compacted, com-
pacted wood-based materials, such as TMP
(thermomechanical pulp) or CTMP
(chemothermomechanical pulp) preferably being used. Par-
ticularly preferred disintegrating agents such as these are

commercially available from the Rettenmailer Company, for
example, under the names of Arbocel® B and Arbocel® BC

(beech cellulose), Arbocel® BE (beech sulfite cellulose),
Arbocel® B-SCH (cotton cellulose), Arbocel® FIC (spruce
cellulose) and other Arbocel® types (Arbocel® TF-30-HG).

In one embodiment of the invention, the content of actual
disintegrating agents in the disintegrator granules 1s prefer-
ably from 50 to 100% by weight and more preferably at least
70% by weight, embodiments containing at least 80 or even
90% by weight or more being particularly advantageous.
Disintegrator granules which are made almost entirely of the
commercially available disintegrating agents, 1.e. contain
between 97 and 100% by weight of the commercially
available disintegrating agents, are also possible.

In another preferred embodiment of the imvention in
which the disintegrating agent 1s used 1n co-granulated form,
more especially in combination with TAED, 1n the disinte-
grator granules, the content of disintegrating agent in the
granules 1s more than 20% by weight and less than 70% by
weilght, advantageously at least 70% by weight and more
particularly from 80 to 100% by weight of the other
constituents, based on the other constituents in the disinte-
grator granules, consisting ol active substances, such as
bleach activator, more especially TAED, and/or bleach cata-
lyst.

I1 fines smaller than 0.2 mm 1n size should accumulate 1n
the production of the disintegrator granules, not only 1s 1t
preferred to remove them to such an extent that the disin-
tegrator granules are substantially free from dust (dust in the
context of the mvention being particles smaller than 0.1 mm
in size, see above), but also to such an extent that the total
content of particles smaller than 0.2 mm 1n size 1s minimized
to 0—5% by weight. In another preferred embodiment, at
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least 90% by weight of the disintegrator granules have a
particle size of at least 0.3 mm and at most 3 mm, more
particularly up to at most 2 mm.

In one preferred embodiment, the shapes according to the
invention contain disintegrator granules 1n quantities of 1 to
20% by weight and preferably 1n quantities of 2 to 15% by
weight, quantities of up to 10% by weight being particularly
preferred.

In another preferred embodiment of the invention, not
only the disintegrator granules, but also the other constitu-
ents of the detergent shape are mainly present 1n the par-
ticulate form mentioned 1n the foregoing. Thus, preferably at
least 50% by weight of the other constituents and more
preferably at least 70% by weight have a particle size
distribution 01 0.2 to 3 mm. In this case, too, 1t 1s particularly
important that the other constituents should only contain 0 to
5% by weight of particles smaller than 0.2 mm 1n size. In one
particularly advantageous embodiment, at least 90% by
weilght of the other constituents have particle sizes o1 0.2 to
3.0 mm. In the other constituents also, dust should be
avoided as far as possible. This 1s achieved, for example, by
the other constituents being present in granular form and/or
being combined in one or more compounds which may be
conventionally produced, for example by spray drying,
superheated steam drying, granulation/agglomeration, flu-
1dized bed granulation, roll compacting, pelleting or extru-
sion. Any fines smaller than 0.2 mm 1n size accumulating 1n
the production of these compounds are preferably removed
before mixing with the disintegrator granules. Surface treat-
ment compositions, such as powdering agents, which are
known to consist of very fine particles and which are just not
used 1n coarse-particle form, are specifically not included in
the overall particle size distribution of the other constituents.
Both disintegrator granules and also other constituents may
be aftertreated with solid fine-particle surface treatment
compositions.

The other constituents may be any typical detergent
ingredients, pretreatment compositions, bleaching agents
and water softeners. These include above all anionic,
nonionic, cationic, amphoteric and zwitterionic surfactants,
inorganic and organic, water-soluble or water-insoluble
builders and co-builders, bleaching agents, more especially
peroxy bleaching agents, and active chlorine compounds
which are advantageously coated, bleach activators and
bleach catalysts, enzymes and enzyme stabilizers, foam
inhibitors, redeposition inhibitors, substances which prevent
the resoiling of fabrics, so-called soil repellents, and typical
inorganic salts, such as sulfates and organic sulfates, such as
phosphonates, optical brighteners and dyes and perfumes. In
addition, the use of conventional silver protectors 1s recoms-
mended for machine dishwashing detergents.

Preferred anionic surfactants include both those based on
petrochemicals, such as alkyl benzenesulfonates and alkane
sulfonates and alkyl (ether)sulfates with odd chain lengths,
and those based on native materials, for example fatty alkyl
sulfates or fatty alkyl (ether)suliates, soaps, sulfosuccinates,
etc. Alkyl benzenesulionates and/or various chain cuts of
alkyl sulfates or alkyl ether sulfates are particularly
preferred, optionally 1n combination with small quantities of
soap. Whereas, 1n the case of alkyl benzenesulionates, C, ;5
alkyl benzenesulfonate and C,, alkyl benzenesulionate are
preferred, preferred chain cuts in the case of the alkyl
(ether)sulfates are C,, to C, 4, C,, to C,,, C,, to C,, C, . to
C,gorC,,toC,.orC ;1o (..

Preferred nonionic surfactants include 1n particular C,,_, 4
tatty alcohols ethoxylated with on average 1 to 7 moles of
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EO per mole of alcohol and the corresponding C,,_;-
alcohols, more particularly C,,_,. alcohols, and the more
highly ethoxylated alcohols with the chain lengths men-
tioned known from the field of detergents and cleaming
compositions, amine oxides, alkyl polyglycosides, polyhy-
droxyiatty acid amides, fatty acid methyl ester ethoxylates
and gemini surfactants.

Preferred inorganic builders are, in particular, conven-
tional phosphates, preferably tripolyphosphate, zeolites,
more especially zeolite A, zeolite P, zeolite X and mixtures
thereol, and carbonates, hydrogen carbonates and crystalline
and amorphous silicates with multiple wash cycle perfor-
mance. Conventional co-builders include, above all, (co)
polymeric salts of (poly)carboxylic acids, for example
copolymers of acrylic acid and maleic acid, and also poly-
carboxylic acids and salts thereot, such as citric acid, tartaric
acid, glutaric acid, succinic acid, polyaspartic acid, etc. The
expert knows the organic co-builders suitable for use 1n
accordance with the invention from innumerable publica-
tions on the subject of detergents and cleaners.

Suitable bleaching agents are, above all, the peroxy
bleaching agents widely used at the present time, such as
perborate and percarbonate, above all 1n combination with
conventional bleach activators and bleach catalysts, more
especially in the field of dishwashing detergents, and the
active chlorine compounds mentioned earlier on.

Among the enzymes, not only proteases, but also lipases,
amylases, cellulases and peroxidases and combinations of
these enzymes are of particular interest.

A preferred embodiment of the invention 1s characterized
by the use of anionic surfactant-containing compounds in
various anionic surfactants—ior example alkyl sulfates and
alkenyl benzenesulfonates and/or soap or even alkyl suliates
and sulfonated fatty acid glycerol esters—and/or anionic
surfactants are present in combination with nonionic
surfactants, for example alkyl sulfates of various chain
lengths, optionally even several types of alkyl sulfates with
various chain lengths 1n combination with ethoxylated alco-
hols and/or other nonionic surfactants of the type mentioned
above. For example, anionic and nonionic surfactants may
also be predominantly accommodated 1n two different com-

pounds.

In another preferred embodiment of the invention, at least
50% by weight and preferably 60 to 100% by weight of the
other constituents are aftertreated before mixing with the
disintegrator granules, 1.e. are sprayed or powdered under
granulating conditions, the water-free altertreatment being
particularly preferred. Preferred liquid constituents include
nonionic surfactants and/or polyethylene glycols. However,
in another particularly preferred embodiment, the other
constituents may also be aftertreated with a water-free melt
of nomonic compounds solid at room temperature, more
particularly with polyethylene glycols having relative
molecular weights above 2,000 and above all between 4,000
and 12,000. As 1n the case of the disintegrator granules,
suitable powdering agents are, above all, fine-particle
zeolites, silicas, sulfates, calcium stearates, phosphates and/
or acetates. In another preferred embodiment of the
invention, dust and particles smaller than 0.2 mm 1n size are
completely removed before mixing with the disintegrator
granules. Applicants assume that this known measure of
surface treatment delays dissolution of the particles 1n the
shape/tablet before 1ts actual disintegration and, for this
reason, contributes towards the particularly outstanding dis-
integration properties of the shapes/tablets 1n the aqueous
liquor 1n the production of shapes 1n combination with the
disintegrator agent granules having a specific particle size
distribution.
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The invention can also make use of the fact that acidifying
agents, such as citric acid, tartaric acid or succinic acid, and
also acidic salts of morganic acids (“hydrogen salts™), for
example bisulfates, above all in combination with
carbonate-containing systems, can also contribute towards
improving the disintegration properties of the shapes.
According to the invention, however, these aciditying agents
are also used 1n the form of coarse particles, more particu-
larly granules, which are substantially free from dust and
which are adapted in their particle size distribution to the
disintegrator granules. The granular acidifying agents may
be present 1n the shapes, for example, 1n quantities of 1 to

10% by weight.

As already repeatedly mentioned, the shapes according to
the mvention, more especially the hitherto poorly disinte-
grating and poorly soluble detergent tablets and bleach
tablets, have outstanding disintegration properties. This can
be tested, for example, under critical conditions 1n a normal
domestic washing machine bleach/detergent tablet used
directly in the wash liquor with the aid of a conventional
dispenser, delicates program or coloreds program, washing
temperature max. 40° C.) or 1n a glass beaker at a water
temperature of 25° C. The carrying out of the corresponding
tests 1s described 1n the Examples. Under these conditions,
the shapes according to the invention not only disintegrate
completely 1n 10 minutes, the preferred embodiments have
disintegration times in the glass beaker test of less than 3
minutes and, more particularly, less than 2 minutes. Particu-
larly advantageous embodiments even have disintegration
times of less than 1 minute. Disintegration times of less than
3 minutes 1n the glass beaker test are suflicient to ensure than
the detergent shapes or detergent additive shapes are flushed
into the wash liquor from the dispensing compartment of
conventional domestic washing machines. In another
embodiment, therefore, the present invention relates to
washing process in which the detergent shapes are intro-
duced into the wash liquor from the dispensing compartment
of a domestic washing machine. The dissolving time of the
detergent shapes 1in the washing machine is preferably less
than 8 minutes and more preferably less than 5 minutes.

The actual production of the shapes according to the
invention 1s carried out by mitially dry mixing the disinte-
grator granules with the other constituents and then shaping
the resulting mixture, more particularly by compression, into
tablets using conventional processes (for example as
described 1n the conventional patent literature on tabletting,
above all in the field of detergents of cleaners, more par-
ticularly as described in the above-cited patent applications
and 1n the article entitled ““Tablettierung: Stand der Technik™

in SOFW Journal, Vol. 122, pages 1016-1021 (1996).

EXAMPLES

A granular detergent product with a particle size distri-
bution where more than 90% by weight of the particles were
between 0.2 and 2 mm 1n size with no dust, consisting of
12.9 parts by weight of alkyl benzenesulionate, 7.4 parts by
weight of C,;_,: alcohol containing on average 5 EQO, 0.8
part by weight of soap, 10.5 parts by weight of sodium
carbonate, 21 parts by weight of zeolite A, 1.8 parts by
weight of sodium silicate (1:3.0), 3 parts by weight of a
copolymer typically used 1in detergents as a co-builder, 0.5
part by weight ol phosphonate, 16 parts by weight of
perborate monohydrate, 2.5 parts by weight of enzyme
granules, 7 parts by weight of granular bleach activator
(tetraacetyl ethylenediamine), 3 parts by weight of foam
inhibitor granules based on silicone o1l and 8 parts by weight
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of water, were mixed 1n accordance with the invention with
4 parts by weight of disintegrator granules (Arbocel®
TF-30-HG, a product of Rettenmeier), which was also
dust-free with more than 90% by weight of the particles
between 0.2 and 2 mm 1n size, and the resulting mixture was
subsequently compressed to form a tablet T1. The tablet
press used was a Korsch EK4 press. The tablet obtained had
a diameter of 44 mm, a height of 20 mm and a weight of 40
g per tablet.

For comparison, a tablet C1 of the same size and the same
weight was produced with 4 parts by weight of microcrys-
talline cellulose (Avicel® PH-102, a product of FMC, mean
particle size 100 um) mnstead of the disintegrator granules

mentioned.

The hardness of the tablets was measured by deformation
to breakage, the force acting on the sides of the tablet and the
maximum force which the tablet withstood being deter-
mined.

To determine 1ts disintegration rate, the tablet was placed

in a glass beaker filled with water (600 ml Dusseldorf

municipal water, hardness 16° dH, temperature 30° C.) and
the time which the tablet took to disintegrate completely 1n
the absence of mechanical action was measured.

The experimental data are set out 1n Table 1:

TABLE 1

Detergent tablets [physical data]

Tablet T1 Cl1
Tablet hardness 45 N 44 N
Tablet disintegration <30 secs. >60 secs.

What 1s claimed 1s:

1. A process for making a solid, shaped composition, said
process comprising the steps of forming a disintegrating
agent by compacting cellulose or a cellulose dertvative,
forming disintegrating agent particles comprising the disin-
tegrating agent, dry mixing a washing- or cleaning-active
substance and an amount of the disintegrating agent particles
ellective to rapidly dissolve or disperse the composition 1n
water, said disintegrating agent particles having a particle
s1ize distribution of less than 10% by weight smaller than
about 0.2 mm particle size and no more than 1% by weight
of dust-free particles, and shaping the resulting mixture nto
a tablet.

2. A process according to claim 1, wherein the tablet 1s
shaped by compression.

3. A process according to claim 1, wherein the disinte-
grating agent particles are formed by spray drying,
granulation, agglomeration, compacting, pelleting, or extru-
S1011.

4. A process according to claim 1, wherein at least about
[051] 95% by weight of said disintegrating agent particles
have a particle size of at least 0.2 mm and at most 3 mm.

5. A process according to claim 1, wherein at least about
90% by weight of said disintegrating agent particles have a
particle size of at least 0.2 mm and at most 3 mm.

6. A process according to claim 1, wherein at least about
90% by weight of said disintegrating agent particles have a
particle size of at least 0.2 mm and at most 1.6 mm.

7. A process according to claim 1, wherein at least about
90% by weight of said disintegrating agent particles have a
particle size of at least 0.3 mm and at most 3 mm.

8. A process according to claim 1, wherein at least about
90% by weight of said disintegrating agent particles have a
particle size of at least 0.3 mm and at most 2 mm.
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9. A process according to claim 1, wherein said tablet
comprises about 1% to about 20% by weight of said disin-
tegrating agent particles.

10. A process according to claim 9, wherein said tablet
comprises about 2% to about 15% by weight of said disin-
tegrating agent particles.

11. A process according to claim 10, wherein said tablet
comprises about 2% to about 10% by weight of said disin-
tegrating agent particles.

12. A process according to claim 1, wherein said disin-
tegrating agent particles comprise at least about 20% by
weight of said disintegrating agent.

13. A process according to claim 12, wherein said disin-
tegrating agent particles comprise at least about 50% by
weight of said disintegrating agent.

14. A process according to claim 13, wherein said disin-
tegrating agent particles comprise at least about 70% by
weight of said disintegrating agent.

15. A process according to claim 14, wherein said disin-
tegrating agent particles comprise at least about 80% by
weight of said disintegrating agent.

16. A process according to claim 15, wherein said disin-
tegrating agent particles comprise at least about 90% by
weilght of said disintegrating agent.

17. A process according to claim 16, wherein said disin-
tegrating agent particles comprise at least about 97% by
weight of said disintegrating agent.

18. A process according to claim 1, wherein said cellulose
or cellulose denivative 1s selected from the group consisting
of thermomechanical pulp and chemothermomechanical
pulp.

19. A process according to claim 1, wherein said cellulose
or cellulose denvative 1s selected from the group consisting
of beech cellulose, beech sulfite cellulose, cotton cellulose,
spruce cellulose and combinations thereof.

20. A process for making a solid, shaped composition,
said process comprising the steps of forming disintegrating
agent particles by compacting cellulose or a cellulose
derivative, dry mixing a washing- or cleaning-active sub-
stance and an amount of the disintegrating agent particles
cllective to rapidly dissolve or disperse the composition 1n
water, said disintegrating agent particles having a particle
s1ize distribution of less than 10% by weight smaller than
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about 0.2 mm particle size and no more than 1% by weight
of dust-fine particles, and shaping the resulting mixture into
a tablet.

21. A process according to claim 20, wherein the tablet 1s
shaped by compression.

22. A process according to claim 20, wherein at least
about 95% by weight of said disintegrating agent particles
have a particle size of at least 0.2 mm and at most 3 mm.

23. A process according to claim 20, wherein at least
about 90% by weight of said disintegrating agent particles
have a particle size of at least 0.2 mm and at most 3 mm.

24. A process according to claim 20, wherein at least
about 90% by weight of said disintegrating agent particles
have a particle size of at least 0.2 mm and at most 1.6 mm.

25. A process according to claim 20, wherein at least
about 90% by weight of said disintegrating agent particles
have a particle size of at least 0.3 mm and at most 3 mm.

26. A process according to claim 20, wherein at least
about 90% by weight of said disintegrating agent particles
have a particle size of at least 0.3 mm and at most 2 mm.

277. A process according to claim 20, wherein said tablet
comprises about 1% to about 20% by weight of said disin-
tegrating agent particles.

28. A process according to claim 27, wherein said tablet
comprises about 2% to about 15% by weight of said disin-
tegrating agent particles.

29. A process according to claim 28, wherein said tablet
comprises about 2% to about 10% by weight of said disin-
tegrating agent particles.

30. A process according to claim 20, wherein said cellu-
lose or cellulose dertvative 1s selected from the group
consisting of thermomechanical pulp and chemothermome-
chanical pulp.

31. A process according to claim 20, wherein said cellu-
lose or cellulose dertvative 1s selected from the group
consisting of beach cellulose, beach sulfite cellulose, cotton
cellulose, spruce cellulose and combinations thereof.

32. A process according to claim 26, wherein said tablet
comprises about 2% to about 10% by weight of said disin-
tegrating agent particles.
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