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@ Detergent tablet.

@ A detergent tablet containing a builder sait has an alka-
linity of at least equivalent to 3 g. of sodium hydroxide per
100 g. of the tablet composition and a density of at least 1.4
g./cc. The builder sait can be a mixture of a silicate saltand a
phosphate salt, preferably with more silicate, for example
sodium metasilicate, than phosphate, for example sodium
tripolyphosphate. The tablets are preferably free of surfac-
tant materials and are especially adapted for use in automatic
dishwashing machines. :
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s DETERGENT TABLET

This invention relates to detergent tablets and, in
particular, to detergent tablets suitable for use in automatic
dishwashing machines. ]

Althoigh cleaning éompositioﬁs in tablet or bricuette
form have frequently been proposed, these have not -(with the

exception of soap bars for personal washing) ‘gained any sub-

- stantial commercial success, despite the several advantages

of products in a unit dispensing form. . More particularly,

none of the detergent tablets suggested heretofore can be
advantageously employed in automatic dishwashing (ADW) machines
for the reasons given nelow.

' The cleaning of articles such as cooking ware, crockery'
and cutlery in an ADW machine is not an easy task. Food
residues, especially after being baked-on or dried-on, can
adhere very stubbornly.to such articles and require substantial
physical and/or chemical effort to remove. Products for use in
automatic dishwashing machines therefore tend to be higlf
specialized for this purpose and, equaily importantly, the ADW
machine is uniquely designed to pro&ide efficient éleaning of
the soiled articles. )

_ A-well-nigh essential design feature of almost all dish-
washing machines is the'product dispenser. Because of the
relative difficulty. of cleaning soiled articles in an ADW
machine, and especially because of the problems (e.g., over-
foaming and redepoéition) caused by the presence of any sub-
stantial amount of food soil in the wash solution, most ADW

machines, especially in Eurocpe, have a pre-wash rinse cycle

during which most of the less strongly adherent food residues

are removed. Normally, only after this rinsing step is the

-
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detercent prccduct added tc the machine anéd thereafter the main

washing cvcle commence Clearly, it is desirakle that a
s

s.
oroduct dispenser is used, which auvitomatically disvenses the
i

detercent preduct into he pre-wash rinse

i

cycle anéd befcre the wash cycle.
r s 1tsell is concerned, it is
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import sufficient amount oI detergent product be
e

dispensed in val cf baked-on food is_not
relatively large cuantity of higly alka-

Most ccnventional ADW detergent

gasy, and normally

10 line detergent is employed.
products are recommended to be added in an amount of about
40-30 g. per machine load.

Detercent tablets al eady known in the art do not meet

the requiremehts inéicated above. In particular, conventional

15 tablets are compresseé to a density of about 1 g/cc in order
to achieve a practical compromise hetween trenéth and solu-
bility; nowever, tatlets of ithis density have insufficient
weight per unit volume to disvense an adequate amount of deter-
gent into an ADW machine. Furihermors, mzanv of these known

20 tablets are designed Zorx undry purposes and contain relatively
large amounts of surfactant, usually anionic sur‘actant,

rtion of condensed

Sach tablets cannot

simply be made more dense because thereby they would become for

materials and normally have & major Dropor

0]
)
'y
Iy
)
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phosphate such as sodium trinolyph
25 all practical purposes Zar too iInsolublis.
Typical disclosures of such low—-density detergent tablets
are to be found in U.XK. Patents Né. 901,709; No. 989,683;
No. 1,004,596; No. 1,013,686 and No. 1,031,831; in U.S. Patents
No. 2,875,155; No. 3,081,267; Yo. 3,245,122; No. 3,318,817;
30 and No. 3,329,615; in German Patents No. 1,1%1,509 and No. oz
1,277,496; and in French Paten*t No. 1,420,795 and No. 1,596,3156.

Disclosures of tablets allecedé to be particularly suit-

able for dishwashing machines are mentioned in U.S.- Patent No.

3,450,494 and U.S. Paten% No. 3,674,700, but these tablets

35 have relatively low bulk densiiy and it is clzzr that they

would give inadequate c1 caning performance if made to a size

suitable for automatic disrensinc into a dishwashing machine. -

It is an object of *the present invention to prov1de deter-
high density.

<

gent tablets that have a relativel
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It is a further object of the present invention to
provide detergent tablets that provide effective‘cleaning
performance and are adapted foi automatic dispensing into
an ADW.machine. .-

According to the present invention, there is provided a
détergent tablet having a density of at least 1.4 g./cc. and
an alkalinity equivalent to at least 3 g; of sodium hydroxide
per 100 g. of the tablet composition and bomprising a builder

-

salt.
In the context of the present inyentioﬁ,-the term "deter-

gent" does not necessarily imply the presence of a surfactant
material. Tablets which exert their cleanihg pbwer solely
by the presence of inorganic salts (such as phosphate and
silicate) are encompassea within the present invention.

In preferred embodiments of the invention, the-alkalinity.

of the tablet is equivalent to at least 10 g. of NaOH per 100

'g., more preferably at least 25 g./100 g. Also in preferred

executions, the alkalinity is derived mainly from the presence

of the builder salt, an especially useful builder salt for
this purpose being a water-soluble silicate salt. In a highly
preferred tablet, the builder salt makes up at least 55% of
the composition and comprises a mixture of a water-soluble

silicate salt and a water-soluble phosphate salt, with a

]

silicate:phosphate ratio of at least 1.

In still more preferred embodiments of the invention,
more than 80% of the composition is formed by the silicate/
phosphate mixture and the silicate:phosphate ratio is préf-
erably from 2:1 to 4:1. It is also preferred that_ﬁhe density
is ‘at ledst 1.5, more preferably from 1.5 to 1.8 g./cc.

Tablets ‘'of the present inyéntiop are preferably pom—r
pletely free of'surfactant mat;;ials and suéh surfactant—-£free
tablets have the .advantage of being particularly easily dis-
solved. However, up to 10% of a surfactant, normally a
nonionic surfactant can be included if desired.

Tablets of the present invention have, as an essential

physical property, an alkalinity equivalent to at least 3 g.

.of NaOH per 100 g. of the compositioh, - An élkalinity equiva-

lent to 3 g. of NaOH per 100 g. means that when tablets

- weighing 100 g. are dissolved in a certain amount of water,
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the same amount of N.hydrochloric acidé is required to reduce
o

the solution pH to 9H 9.0 as 1f 2 g. 0of sodium hydroxide had
been dissoclved in the same amount of water. This alkalinity
least wart of the alkalinity

is normally proviced by one or more alkaline builder salts,

preferably wate*—so*us1e builcer salts. It is not however
excluded that a neutral builder salt is employed together

with, for example, free socium hAycrexide to provide the

alkalinity. The term "buiZder sakt" is intended to mean all
materials which tendé to remove calcium ion from solution,

either by ion exchange, complexaticn, segquestration or-preci-

pitation.

Preferred above all other builder salts for the purpose
of providing-alkalinity are water-soluble silicate saits.,

Examples of suitable silicates are those having the
general formula nSiOz.ﬁzo where n is from 0.5 to 4.0 and M
ting water-solubility to the salt, oreferably
an alkali metal such as soidum or zotassium. Such silicates
can contain up to 50% by weicht oI water in the Zorm of water

by hydration. Preferr:

[

terials are sodium met acllﬂcata and

[
h
%)
m

sodium sesguisilicate. S silicate may be used where

c ho
very high alkalinity is desired. Sodium metasilicate is very
=

highly preferred. In preferred compositiors, the silicate salt

{inclusive of any water of hydraziocon) makes up from 50% to

90% of the tablet, preferably Zrcm 60% to 80%.

Another preferred builder salt, usually employved in com-—

bination with the silicate salt (although possibly emploved

as the sole builder salt), is a water-soluble phosohate. Any

water-soluble phosphate salt can be employed in the present

invention, for example, sodium-orthophosphate, pyrophosphate,

tripolyphosphate or more condensed ophosvhates such as hexa-

metaphosphate. Condensed nhosphates are preferred, especially

sodium tripolyphosphate. The phoschate salt can be in at

least partially hyérated Zorm, particular examples being

pentasodium tripolyphospmhate hexahydrate and tetrasodium

pyrophosvhate decahydrate.
In preferred compositiéns, +he phosvhate salt
from 10% to 40%. preferably

(inclusive.

of any hydrated water) maXkes up

from 20% to 30% of the tablet. It is narticularly preferred
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that the composition comprises at least 70%, preferabiy at
least 80%, of a mixture of a silicate and phosphate salt in
a ratio of from 2:1 to 4:1. Sﬁch compositions have varti-
cularly good strength/solubility characteristics especially,
as explained later,:when such tablets are free of surfactant.
' .Useful composition according to the invention can be '
prepared. simply by mixing the phosphate salt and the silicate
salt together, without any other additivés and compressing
these into a tablet having a densfty of at least 1.4 g./cc.
As already explained, it is iﬁportant in the context of this
invention that a relatively high density is achieved. Pref-
erably, the density is from 1.5 to 1.8 g./cc. 'Ithasbeen
found that tablets having a higher proportion of silicate
than phosphate are particularly uéeful as these can be com—
pressed to this degree while still having a surpfisingly high
speed of dissblving. V

Other useful inorganic alkaline builder salts, which can

" be employed alone, or preferably in admixture with the silicate

and phosphate salts include water—-soluble carbonates, bicar-
bonates and borates.

Water-soluble organic builder components may also be
employed. Examples of suitable organic detérgency builder
salts are: (1) water-soluble amino polyacetates, e.g., sodium
and potassium ethylene—-diamine tetra-acetates, . nitrilotri-
acetates, and N-(2 hydroxyethyl) nitrilodiacetates; (2) water-
soluble salts of phytic acid, e.g., sodium and potassium
phytateé— and (3) water—-soluble éolyphosphonates, including
alkali metal salts of ethane—l—hydrpxy;i,l—diphosphonic acid;
methyleﬁediphosphonic acid, ethyleﬁe diamine tetrémethyl
phosphonic acid and the like.

xdditional organic builder salts useful herein include
the polycarboxylate matérials described in U.S. Patent No.
2,264,103, including the water-soluble alkall metal salts of
mellitic acid. The water-soluble slats of polycarboxylate
polymers and copoiymers such as are described in U.S. Patent
No. 3,308,067, incorporated herein by reference, are also
suitable herein. ‘ ' o '

It is 'to be understood tpat wh;le the alkali metal salcts

of the foregoing inorganic and organic polyvalent anionic
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builder salts are pnreferred for use herein from an economic
standpoint, the ammonium, alkanolammonium (e.g:, triethanol-
ammonium, diethancolammonium and monoethanolammonium) an other
water-soluble salts of any oI the foregoing builder anion§
éan also be used.

A further class of builler salts useful herein is the
water—-soluble silicate tyre which functions by cation exchange
to remove polyvalent mineral hardness ané heavv metal ions
from solution. A preferred Huilder of this type has™the formu-
lation NaZ(AlO ) (SlO ) .tzﬂ wherein z and y are integérs of
at least 6, the molar ratlo of z to y is in the ranae from 1. O
to about 0.5 and x is an intecer of from about 15 to about
264. Compositions incorporating builder salts of this type
form the subject of British Patent Specification No. 1,429, 143
published March 24, 1976, German Offenlegqungsschrift. No.
2,433,485 published February 6, 1975, and Offenlegungsschrift
No. 2,525,778 published January 2, 1976, the disclosures of

‘which are incorrorated herein by reference.

Although surfactant-free %tablets are highly vreferred
and have the advantage of dissolving especially quickly, it
is sometimes desirable, in order *to improve end-result per-
formance, to include a surfactant, vreferably a low-sudsing
nonionic surfactant. Tablets containing high levels (more
than 10%) of anionic surfactant, should be avoided in the
practice of the present invention because such tablets cannot
be formed at an appropriate density while still retaining an
acceptable dissolving speed. ’

Detergent tablets according to the present invention can
therefore contain up to 10%, preferably less than 5%, and more
preferably 0.1% to 2% of a nonionic surfactant and, normally,
this is the sole surfactant in the composition. )

Nonionic surfactants which are advaﬁtageously emploved
in the composition of this invention include, but are not
limited teo, the following nolyoxyalkylene nonionic.detergents:
C8—C22 normal fatty alcohol-ethylene oxide condensates, i.e.,
condensation products of one mole of a fatty alcohol containing
from 8 to 22 carbon atoms with from 2 to 20 moles of ethvlene
oxide, polyoxypropylene-oclyoxyethylene condensates having
the formula HO(CZHéo) (C3“6O)y(C2H4O)xl’H where v equals at

»
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least 15 and (C2H4O)X+g ’ equal; 20-90% of the.total Qeight
of the compound; alkyl polvoxypropylenepolvoxyethvlene con=
densates having the formula RO—(C3H60)X(C2H4O)yH where-R is

a Cl—CiS alkyl group and x and y each represent an integer of
from 2 to 98; polyoxyalkylene glycols having a plurality of
alternating hydrophobic and hydrophilic polyoxvalkylene chains,
the hydrophilic chains consisting of linked oxyethylene-radi—
cals and'the hydrophobic chains consisting of linked oxypropy-
lenerradicals, said product having three hydrophobié chains, __
linked by two hydrophilic chains to the cen£r§l hydfophobic
chain constituting 30% to 34% by weight of the product, the
terminal hydrophobic chains together constituting 31% to 39%
by weight of the product, the linking hydrophilic chains |
together constituting 31% to 35% by weight of the éroduct, the
intrinsic viscosity of the product being from 0.06 to 0.09

and the molecular weight being from about 3,000 to 5,000 (all
as described in U.S. Patent No. 3,048,548); butvlene oxide

‘capped alcohol ethoxylates having the formula R(OC2H4)Y(OC4H9)¥

OH where R is a C8--C18 alkyi group and y is an integer from
about 3.5 to 10 and x 1is an integer from about 0.5 to 1.5;
benzyl ethers of polyoxyethylene condensates of alkyl phenols

having the formula,

R<i*>%(OC2H45XOCH

2C6Hs

where R is a C6—C2O alkyl group and x is an integer of from

5 to 40; and alkyl phenoxy polyoxyvethvlene ethanols having

the formula

R<2;3>_(OC2H4)XOH

where R is a C8—C20 alkyl group and x is an'integer of from
3 to 20. Also useful in the present invention are- the poly-—
ethylene glycbls, for example, those of molecular weight from
1,000 to 10,000, especially about €,000,. and these materials
are to be considered as surfactant materials in the context

of the present invention. Other nonionic detergents are

_suitable for use in the herein disclosed dishwashing compo-—

sitions and it is not intended to excludé any detergent

possessing the desired attributes.
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Preferred nonionic surfactants are the condensates of
from 2 to 15 mcles of ethylene oxide with one mole of a’CB—C20
aliphatic alceonol. Particularly »nreferred surfactants are
those based on ethylene oxide condensates with priméfy alivhatic
alcohols made by the "oxo" process. These alcohols are pre-
dominantly straicht-chain aliphatic alcohols with up to about
25% of short-chain branching at the a-—-position. A suitable

-ig made by the Shell Chemical

0n

range of alcohol ethoxyl

Company and is sold under the trade name "DOBANOL". A parti- - ==
cularly preferred material of this type is DOBANOL 45—4,Which,

is the reaction product of 4 moles of ethylene oxide with 1

mole of a Cl4—C15 oxo-alcohol. Another preferred commercially
available range of surfactants is based on the ethoxvlates of

relatively highly branched alcohols, containing up to 60% of

Cl—C6 branching at the 2-position. These alcohols are sold
under the trade name "LIAL" by ZLiguichimica Italiana. A

preferred material is LIAL 125-4, the condensation product of
4 moles of ethvlene oxide with a C,,-C,g5 alcohol. 2nother
useful rance of ethoxylated alcohols is the "TERGITOL" range,
these consisting of ethoxylates ¢f secondary alcohols. A
preferred material is TERGITCL '
If a nonionic surfactant is included, it is preferfed
that the surfactant is located in the tablet in discrete areas.
Alternatively expressed, iz is important that the surfactant
is not distributed ecually over all the particles of the par-
ticulate composition which, normally, is compressed to form
the tablet. ‘
This can be achieved in various ways, depending on whether
the surfactant is a solid or a liguid. A solid surfactant is

. , . . c . .
defined as having a melting point above 20°C, a liquid sur-

h

factant having a melting pvoint of 20°%¢ or less. Preferred

solid surfactants have a melting noint higher than 25°%¢.
Where the surfactant to be employed is a solid sur-

factant, the surfactant is preferably prepared in particulate

e
form. This can be done in any of numerous ways. Among the

simplest ané most convenient is to cut the surfactant in a

type of macerator or mixer with cutting blades, so that it is,

cut into small varticles. Alternatively, a surfactant melt

can be spray-cocled to give surfactant particles. The

)

BAD ORIGINAL
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surfactant in particulaté form is then mixed with the other
particles of, for example, sodium metasilicate and sodium
tripolyphosphate, the mixture being then compressed together.
In this way, the surfactant is located in discrete areas
which are distributed homogeneously throughout the tablet.
Solid surfactants, within the meaning of the present
invention, can also comprise a mixture of surfactant and
surfactant-like materials which mixture is solid within the
above definition. Thus, mixtures of solid and ligquid sur- =

factants can, when co-melted, form a solid mixture. An

Vexample-is~a 50/50 mixture of pblyethylene glycol 6000 and

Dobanol 45-E-4 (an average tetra-ethoxylate of a Cl4-C15

alcohol). )
The preferred surfactant materials are, however, liquid

in character and with these materials it is desirable to spray

the liquid surfactant onto only a ptoportion of the particles

‘making up the solid composition to be compressed. In this

"way, the surfactant is essentially absorbed into only some

of the particles making up the tablet and is thereby located
iﬂ discrete areas. For example, if a tablet comprises about
70% sodium metasilicate and about 30% sodium tripolyphosphate,
the surfactant could be sprayed onto the phosphate or onto
the silicate alone or, even more preferably, onto only a
portion of the phosphate or silicate. Nonionic surfactant
loadings of up to about 15% (by weight of the particle) are
possible with sodium metasilicate and up to about 10% with
sodium tripolyphosphate. ' ‘

If desired, the surfactant can be absorbed onto aAhighly
porous carrier particle, for examplé starch, and tﬁis carrier
paritcle would then be mixed in the normal way with the other
ingredients. Other useful builder salts, for example sodium
cérbonate, can‘be_effective carriers. ,

In general, when this approach is adopted, the surfactant
is incorporated into from 5% to 30%, preferably from 10% to
20% of the particles making up the drv mixture to be com-

pressed.
Another preferred method of incorporating surfactant is

'first to form a surfactant—free tablet and then'coat.the

~tablet with a surfactant-containing material in molten form. .
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This method of incorpofation has the advantage- that thé sur-
_factant is completely isolated from the bulk of the tablet
and can therefore not affect its hardness and strength. When
this method is\used, a preferred surfactant is a poiyoxy—

propylene/polyoxyethylene condensate, for example Pluriogl

10,800 (marketed by BASF).
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Another ingredient that is preferably included in such
a surfactant—containihg coating is a suds suppressor,
especiatly a silicone suds supcressor as described hereinafter:

Occasionally, such coatéd tablets tend to -become some;
what sticky, especially when handled. To minimise this,'é
small quantity of an absorbent solid can be included in the
molten coating material to iméartra drier feel to the solid
coating. A suitable material is a powdered aluminosilicate,
for exampie the material sold by Sifrance under the trade hamér

DG-12.
Detergent tablets of the present invention also prefer-

ably include a bleach component, vreferably a chlorine bleach.

This component is includediIn the composition at a level
sufficient to give the composition an available chlorine con-
tent of from 0.2% to 10%, preferably 0.5% to 5%. As used
herein, the term "available chlorine" indicates the'amoﬁnt of
chlorine in the composition which is equivalent to elemental
chlorine in terms of oxidizing power. "Active chlorine" is
often used instead of "available chlorine". The same type

of chlorine is designated by the two terms, but when expressed
quantitatively "active chlorine" indicates the chlorine
actually present. The numerical value for available chlorine
content is twice that for active chlorine. Available

chlorine contents below 0.2% £ail to give proper cleaning
performance, while amounts in excess of 10% do not result in
any added cleéning ability. Any of many known chlorine
bleaches can be used in the present detergent composition.
Examples of such bleach compounds are: chlorinated ﬁrisodiﬁm
phosphate, dichloroisocyanuric acid, salts of chlorine sub-
stituted isocyanuric acid, 1,3-dichloro-5,5-dimethylhydantoin,
N,N'-dichlorobenzoylene urea, paratoluene sulphodichloroamide,
trichloromelamine, N—chlorqammeline, N-chlorosuccinimide, )

N,N'-dichloroazodicarbonamide, N-chlorocacetyl ure N,N'-dich-
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lorobiuret, chlorinated dicyandiamide, sodium.hypochlorite,
calcium hypochlorite, and lithium hypochloride.' The pféferred
bleach. is an alkali-metal salt of dichloroisocyanuric acid,
e.g., potassium or sodium dichloroisocyanurate especially.
sodium dichloroisocyanurate dihydrate.

.Compositions of the invention can also advantageously
include preferably a surface-protecting agent. Sodium alumi-
nate is one useful material, preferably employed in an amount
from 0.03% to 4%, especially 0.04% to 1%. Another useful
agent is a bismuth-containing salt,, especially from 0.05% i
to 4% of bismuth citrate, as descfibea in our co-pending
British Patent Application No. 44865/76 (P & G Case CM-20),
the disclosure of which is incorporated herein by reference.

Certain of the preferred surfactants of the present

invention tend to over-suds in use and therefore preferred

compositions include a suds suppressing agent.

Suds suppressing agents are preferably used in an amount
of from 0.001% to about 6%, preferablly 0.05% to 3%. The
suds suppressing (regulaﬁing) agents known to be suitable as
suds suppressin§ agents in the detergent context can be used
in the compositions herein.

Preferred suds suppressinq.agents are silicone materials

which can be described as a siloxane having the formula

4AY
——K— FO x“

Rl

wherein x is-from about 20 to about 2,000, and R and R' are
each alkyl or aryl groups, especially methyi, ethvl, prooyl,
butyl andqphenylﬁ The polydimethyl siloxanes (R and R' aré
methyl) having a moleéular weight within the range of from
about 200 to about.200,000 and higher, are all useful as suds
controlling agents. Suitable polydimethyl silpxanés-are

commerically availdble from Dow Corning Corporation. The

‘siliéone suds suppressing agent is advantagéously added in

emulsified form and suitable emulsions are commercially avail-

~ able from Dow Corning Corporation, sold under the trade names

g e
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DB-31 and DC-544.

Other useful suds suppressing agents include alkyl
vhesphate esters such as monostearyl phosphaté and micrb—.
crystalline waxes having a melting point of from 65°C to
100°C and a molecular weight of from 400 to 1,000.

Neutral fillers such as sodium sulphate and sodium
chloride can be present and various other components can be
included for various purposes. Examples of such additional
components are enzymes, especially proteases and amylases,
(which are useful in the absence of chlorine bleach), tarnish
inhibitors such as benzotriazole, bactericidal agenté,;sqil;
suspending agents, dyes and perfumes. )

Tablets of the present invention are prepared simply by
mixing the solid ingredients together and compressing the
mixture in a conventional tablet press as used, for example,

in the pharmaceutical industry. Any liquid ingredients, for

‘example the surfactant or suds suppressor, can be incorporated

in a conventional manner into the solid particulate ingredients.

Preferably, the principal ingredients, silicate and phosphate,
are used in granular form. Employing a granular fofm of sili-~-
cate and phosphate leads to a more readily soluble tablet.
The bulk density of the solid, particulate mixture should
preferably be from about 0.8 to 1.1 g./cc.

In a highly preferred embodiment of the invention, a
high density granular sodium tripolyphosphate is used. This’
material can be prepared by agglomerating anhydrous sodium
tripolyphosphate in, for example; a Schugi granulator (as
described in U.K. Patent No. 1,319,883) with sufficient water
to give a sodium tripolyphosphate with about 14% water of
hydration. This matefial has a bulk density of about 0.8 g./cc.
High density granular sodium metasilicate is also prefefred.
Commercially available granular materials are available at a
buik dnesity of 0.76 é./cc and 16% water of crystallization)
and of 1.3 g./cc. (1% water of hydration). o '

In order to achieve the necessary density for tablets
of the present invention, very high pressure must be employed,
far higher than are conventional in detergent tablet making.
For example, U.S. Patent No. 3,674,700 indicates that suit-

able pressures for preparing detergent tablets range from

©
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0.7 to 5.6 kg/sqg.cm., resulting in tablets having a‘density
of from 0.3 to 1.28 g./cc.u By contrast with this, the process
of the present invention utilizes pressures of from 200 to
3,000 kg/sq.cm., preferably 300-1,500 kg./sq.cm., giving
tablets having a density of at least 1.4 g./cc. and normally
from 1.5 to 1.8 g./cc. A preféfred pressure for the tablet
press is from about 300 to 1,200 kg/sq.cm. . "
TaBlets produced according to the above process have the
regwedred density and, because of tHe high pressure used in
their manufacture, have the additional advantage of being
very hard-so that they can be handled without fear of breék-
age. A further advantage of tablets of this hardness is that‘
they can withstand the biting pressure exerfed, for example,
by a chilé who, inadvertentlj;-ié permitted to héﬁdle the
tablet. .
Pressing tablets at the above pressures may cause some

"difficulties with regafd to release from the mould. These

can be overcome, for example, by incorporating of any of the

well-known mould release agents such as calcium stearate,

talcum powder, siliconized talcum, stearic acid or paraffins.

- Incorporation of a surractant can also be helpful as can the

simple expedient of arranging for water-lubrication of the
mould. Commercially availablthableting machines can have
automatic mould lubrication.

Other conventional tablet-making aids can ‘be included.
These include glidants and lubricants such as GLEITOL
(Registered Trade Mark), insoluble stearate salts, fatty acids,
fatty alcochols, starch, polyethylene glycol (m.wt. 6000) and
AEROSIL .(Registered Trade Mark). ' o

Disintegrants can usefully be included to obtain higher
dissolving spéeds. Examples of such materials are formal-
aehyde—casein (;old under the trade name ESMA SPRENG),
colloidal éilica, starch aléinic acid and salts thereof,
Veegum clays, sugars, gelatin ana zeolites.

The tablets can be made in any desired shape, ﬁqr

example cylindrical or cubical, but a preferred shape is an

'equflateral triangular prism. A tablet of’this shape and

having a size of about 3.3 cm (trianéle‘side).by 1.7 cm
(thickness), with a density of from'about 1.5 toll.8 g./cc,

L)
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weighs about 18-25 g., so that two of these tablets pro?ide
sufficient material for one work load. It has been esta-
blished that two tablets of this shape and size can be.dis—
pensed without difficulty from most household dishwashing
machines. _

Tablets of about the above shape and dimension have the
additional advantage that not only can they be accommodated
in almost all European ADW machine dispvensers but also they
cannot readily, if at all, be swallowed by yvoung children
who may, inadvertently, be in contact with them. o

In a preferred embodiment of the invention, the tablet
prepared as above is provided with an outer coating. This .
coating enhances the .external appearance and feel of the
tablet and, additionally, minimizes the possibility of
" tablet .abrasion, and reduces the risk that a person handling
the tablet comes into direct contact with the relatively
~alkaline core. A wide range of water-soluble coatihg
" materials is possible, the preferred materials including
silicate solution (sodium silicate with-SiOz:NazO ratio of
2.0 ¢ 3.2); gelatin; fatty acids, such as tallow fatty acid;
fatty alcdhols; and polyethylene glycols having molecular
weight of from 5,000 to 20,000. A particularly preferred
material is polyethylene glycol of molecular weight 10,000.
Other useful coating materials are cellulose acetate phthalate
(sold under the trade name EUDRAGIT S),-polyacryiates (e{g.;
ROHAGIT sold by Rohm & Haas), SYNTHOPLEX (Registered Trade
Mark), 2zein and shellac. .

A wide range of organic film-forming polymers can also
be used, for examples those described in British Patents No.
989,683; 1,013,686; and 1,031,831, the disclosures of which
are incorporated herein by reference. ] .

The coating can be applied using any of the well-known
procedures for tablet coating. These include spraying-on,
dipping, paésing through a falling curtain of coating matéf;al,
etc. 7 7 )

If desired, colouring material can be incorporated into
the coating to give the tablet an aesthetically pleasing
appearance. Other conventional additives such as perfumes,

bactericides, etc. can be added.

£y
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The invention is illustrated by the following examples.

EXAMPLE 1

Granular sodium metasilicate (34.0 g.), granular sodium
tripolyphosphate (12.0 g.), sodium aluminate (0.08 g.), bismuth
citrate (0.04 g.) and sodium dichloroiso;yanurate (1.1 g.) wefe
blendéd together in a mixing vessel to form a homogeneous
particulate mixture. About 21 g. of this mixture were intro-
duced into a mould of triangular shape with eguilateral
triangle sides of 3.3 cm and were compressed in this mould -
under a pressure of 550 kg./sg.cm to give a tablet of about
1.7 cm. thickness and a density of about 1.55 g./cc.

Two of the tablets prepared as above can be dispensed
into a ADW machine and provide oufstanding cleaning perfor-

mance when compared with commercially available ADW products.

EXAMPLE 2

A tablet preparéd as in Example 1 was coated by dipping
the tablet into a 30% solution in ethanol of polyethylene
glycol 10000 containing 10% of monostearyl acid rhosphate.

The tablet, after drying, became uniformly coated with 0.3 g.-
of the coating mixture.

The coating reduced any tehdency for the tablet to abrade
and gave a tablet which was pleasant to handle. The coating
has no influence on the cleaning performance of the tablet.
Alternatively, a molten mixture of polyethylene glycol 10000
containing monostearyl acid phosphate can be spraved onto the

tablet to form the coating.

EXAMPLE 3 _ _
) A -tablet was prepared according to the manner described
in Example 1 but was coﬁpressed under a pressure of 300 kg./
sq.cm. The resultant tablet had a demsity of 1.5 g./cc., gave
excellent cleaning performance and dissolved rapidly when used

in -an ADW machine.

EXAMPLE 4

Granular éodium metasilicate (65.0 g.), granular sodium

" tripolyphoshate (28.5 g), sodium aluminate kl.2 g.), and sodium
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dichloroisocyanurate dihydrate (1.5 g.) were mixed tagether

and polyethylene glycoli (.15 g.) having a molecular weight

of 1,500 (prepared inrparticulate form- by the action of a-

blending machine) was mixed into the granular mix. .Aboﬁt

23 g. of this mixture were introduced into a mould and

were compressed under a pressure of 350 kg./sg.cm. to give

a tablet of density about 1.8 g./cc. | ’
Two tablets prepéred as_above, when added to an ADW

machine, dissolved rapidly ané.gave excellent cleaning per-

formance when compared with commercially available ADW .products.
Similar results weré obtained when the above Example

was repeated usigg instead of polyethylene glycol an ethoxy-

lated derivative (25 moles offéthylene oxide) of tallow

alcohol.

EXAMPLE 5 .
Dobanol 45-E-7,a hepta-ethoxylate of a C147C15 alcohol,

(1.5 g.) was sprayed onto granular sodium metasilicate (16.0

g.). The nonionic~carrying metasilicate was intimately mixed
with sodluﬁ tripolyphosphate (28.5 g.), granular sodium meta-
silicate (49.0 g.) and sodium dichloroisocyanufate (L.1 qg)
and 25 g. of the particulate mixture was coméressed‘undér a
pressure of 600 kg./sg.cm. to cive tablets (23 g.) of density
1.9 g./cc. ' )

The tablet dissolved rapidly in the wash cycle of an ADW

machine and gave excellent cleaning performance.

EXAMPLE 6
' Dobanol 45-E-4, a tetra-ethoxylate of a Cy4-Cqg alcohol,
(1.0 g.) was sprayed onto granuilar sodium tripolyphosphate

(20.0 g.). This was then mixed together with more sodium
tripolyphosphate (20.0 g.), sodium metasilicate (60.0 g.),
sodium dichloroisocyanuraté (1.5 g.) and monostearyl acid
phosphate (0.5 g.). The particulate mixture was combresséd .
under a pressure of 1200 kg./sg.cm. to give tablets of den-
Slty 2.0 g. /cc.

The tablets exempllfled in the Tables below can all be
prepared in the manner desqubed in Example 1, preferably in

a mould having automatic water-lubrication. The tablets of
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the following examples are normally compressed to give a

tablet density of between 1.5 and 1.8. Where surfactant

and other ligquid ingredients ére‘included, thse can be

sprayed onto all or,

preferably, part of the particulate

mlxture before comDreSSlng

In the Tablesoverlead the lngredlents referred to.as

A, B, C,. ..... etc.

A

2 H R4 OH T Q M U Q w

0O "9 o =2

n W

have the following meanlng.

Sodium metasilicate

Sodium sesquisilicate.

Sodium hydroxide

Sodium tripdlyphosphate (granular, v
143 hydration)

Sodium carbonate

Sodium ethylene diamine tetra-acetate

Nalz(AlOZ,Si02)12.27H20

Sodium nitrilotriacetate

Dobanol 45-E-7

Dobanol 45-E-4

Monstearyl acid phosphate

Sodium dichloroisocyanurate

Cnlorinated trisodium orthophosphate

Sodium sulphate

Sodium aluminate

Bismuth citrate

Starch

Silicone e@ulsion (Dow Corning DB—;l)

Moisture/miscellaneocus

The following are further Examples of the invention.
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EXAMPLES

C 7 8 9 10 - 11 12 13 ‘14
Ingredients % % 3 2 3 2 g 5
A 95 70 40 35 60 - 40 40
B _ . - - - - _ _
C - - - - 20 - 20 -
D - - - - - 60 30 40
B - - - - - - - -
F 3 - - - 10 2 - -
G - - 50 30 - - - -
H - - - 30 - 20 - -
I 1 - - - - - - -
J - 1 - 0.5 - 0.5 - -
K 0.5 - - 0.3 - . - -
L - - 4 2.5 5 . - 2.0
M - 25 - - - - - -
N - - 4 - 3 14 . 8 16
o) - - - 0.8 1 - 0.2, 0.2
P - 0.8 - 0.3 0.5 - 0.1 0.1
Q - - 1 - - - - -
R - 0.3 - - 0.1 - 0.5 -
S

to 100

$7)

&



10

15

20

- 19 -

0C00C706
EXAMPLES

15 16 17 18 19 20 21 22
Ingreaients % % % % kS % kS %
A 30 - 70 - - 60 - 36
B . - - - 40 70 ~ 50 ~
c - 4 - - = - - -
D 20 15 20 750 25 - 40 60
E 20 20 - - - 35 - -
F 2 - - - 1 - - -
G - - - - - - - -
H - - - - - - - -
I - 0.2 - - - ~ - -
J - - - 0.5 0.5 - - -
K - 0.1 - 0.1 0.1 - - -
L - - - - - 2.0 3.0 2.5
M 25 30 10 - - - - -
N - 30 - 9 - - -5 -
o - - - - - - - -
P - - - - - 1.0 - -
0 1- - - 0.5 - - - -
R 0.2 - - - - 0.1 1 0.5

S to 100 ;




10

15

20

EXAMPLE
23 24 !
Ingredients ] % i
I !
A 32 65
I ‘B - -
c 10 -
D 50 30
E - -
P - -
e _ _
H' - -
T - -
J‘ -— -
K - - |
L .0 2.0 |
u - -
N - -
0 2.0 -
= - -
0 - -
R - -
S =-- to 100 —-===
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WHAT WE CLAIM IS:- | - Q000G /o

1. A detergent tablet comprising a buildér salt, character-
ised in that the tablet has a dénsity of at least 1.4 g./cc.
and an aikalinity equivalent to at least 3 g. of sodium
hydroxide per 100 g. of the tablet composition.

2. A tablet according to Claim 1, characterised in that it
has a density of from 1.5 to 1.8.

3. A tablet according to Claim 1 or Claim 2, chéracterised
in that it has an alkalinity equival®nt to at least 25 g. of
sodium hydroxide per 100 g. ) _

4. A tablet according to anyone of Claims 1 to 3, character-
ised in that the builder salt is present in an amount of at
least 70% by weight of the composition.

5. A tablet according té any one of Claims 1 to 4, chara-

terised in chat the builder salt comprises a mixture of a

‘'silicate salt and a phosphate salt in a ratio of from 2:1

to 4:1. _
6. A tablet according to Claim 5, characterised in that

the. silicate-salt is a metasilicate and the phosphate salt

is a tripolyphosphate.

7. A tablet accorcding to any one of Claims 1 to 6 character-
ised in that the tablet is free of surfactant.

8. A process for preparing a detergent tablet having a
density of at least 1.4 g./cc., characterised in'that a
particulate mixture of builder salts including a water-soluble
silicate salt and a wéter—soluble phosphate salt is com-
pressed under a pressure of from 200 to 3,000 kg./sqg.cm.

9. A process according to Claim 8, characterised iﬁ that

the mixture is compressed under a pressure of from 300 to
1200 kg./sg.cm.

10.. A process according to Claim 9, charactefised in that

the silicate and phosphate salts are in granular form.
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