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Description

This invention relates to detergent compositions, in particular built detergent compositions with low or
zero levels of phosphate. Detergent compositions conventionally include, in addition to a detergent ac-
tive material, a phosphate detergency builder, such as sodium tripolyphosphate. However, in view of the
environmental problems which may ocour in some cases with the discharge of phosphates into waste wa-
ters, it is desirable to reduce the leve! of phosphorous in detergent compositions. '

It has been proposed to use both alkali metal carbonates and aluminosilicate material as alternatives to
phosphate builder materials. Belgium Patent 861 435 (Colgate) discloses a phosphate-free particulate
detergent composition comprising both an alkali metal carbonate and bicarbonate, zeolite and a nonionic
detergent.

We have now discovered that improved detergency can be achieved with a detergent composition
which can be substantially free of phosphate builders, and which includes an alkali metal carbonate and
an aluminosilicate material, by the addition of a seed crystal. Thus, according to the invention there is
provided a detergent composition comprising at least one synthetic detergent active material, an alkali
metal carbonate and a water-insoluble aluminosilicate, ion-exchange builder, characterised in that it fur-
ther comprises at least 1% by weight of a calcium carbonate seed crystal having a surface area of at
least 2 m2/g.

The detergent composition according to the invention necessarily includes a synthetic detergent ac-
tive material otherwise referred to herein simply as a detergent compound. The detergent compound may
be selected from anionic, nonionic, zwitterionic and amphoteric synthetic detergent active materials and
mixtures thereof. Many suitable detergent compounds are commercially available and are fully de-
scribed in the literature, for example in "Surface Active Agents and Detergents”, Volumes | and Ii, by
Schwartz, Perry and Berch. '

A suitable level of the detergent compound in the composition is from 5% to 40%, preferably from 10%
1o 25% by weight.

The preferred detergent compounds which can be used are synthetic anionic and nonionic com-
pounds. The former are usually water-soluble alkali metal salts of organic sulphates and sulphonates
having alkyl radicals containing from about 8 to about 22 carbon atoms, the term alkyl being used to in-
clude the alkyl portion of higher acyl radicals. Examples of suitable synthetic anionic detergent com-
pounds are sodium and potassium alkyl sulphates, especiaily those obtained by sulphating higher (Cs~
Cig) alcohols produced for example from tallow or coconut oil, sodium and potassium alkyl (Ce—Cz0) ben-
zene sulphonates, particularly sodium linear secondary alkyl (Cio-Cis) benzene sulphonates; sodium
alkyl glyceryl ether sulphates, especially those ethers of the higher alcohols derived from tallow or co-
conut oil and synthetic alcohols derived from petroleum; sodium coconut oil fatty monoglyceride sul-
phates and sulphonates; sodium and potassium salts of sulphuric acid esters of higher (Ca-C1g) fatty al-
cohol-alkylene oxide, particularly ethylene oxide, reaction products; the reaction products of fatty acids
such as coconut fatty acids esterified with isethionic acid and neutralised with sodium hydroxide; sodium
and potassium salts of fatty acid amides of methyl taurine; alkane monosulphonates such as those de-
rived by reacting alpha-olefins (Cs-C20) with sodium bisulphite and those derived from reacting paraf-
fins with SOz and Clz and then hydrolysing with a base to produce a random sulphonate; and olefin sul-
phonates, which term is used to describe the material made by reacting olefins, particularly Gig-Cz20 al-
pha-olefins, with SOs and then neutralising and hydrolysing the reaction product. The preferred anionic
detergent compounds are sodium (Cy-Cis) alkyl benzene sulphonates and sodium (Cie-Cre) alkyl sul-
phates.

Suitable nonionic detergent compounds which may be used include, in particular, the reaction products
of compounds having a hydrophobic group and a reactive hydrogen atom, for example aliphatic alcohols,
acids, amides or alkyl phenols with alkylene oxides, especially ethylene oxide either alone or with propyl-
ene oxide. Specific nonionic detergent compounds are alkyl (Ce-Cz2) phenols-ethylene oxide conden-
sates, generally up to 25 EO, ie up to 25 units of ethylene oxide per molecule, the condensation products
of aliphatic (Cs-Cis) primary or secondary linear or branched alcohols with ethylene oxide, generally up
to 40 EO, and products made by condensation of ethylene oxide with the reaction products of propylene
oxide and ethylenediamine. Other so-called nonionic detergent compounds include long chain tertiary
amine oxides, long chain tertiary phosphine oxides and dialkyl sulphoxides.

Mixtures of detergent compounds, for example mixed anionic or mixed anionic and nonionic compounds
may be used in the detergent compositions, particularly in the latter case to provide controlied low suds-
ing properties. This is beneficial for compositions intended for use in suds-intolerant automatic washing
machines.

Amounts of amphoteric or zwitterionic detergent compounds can also be used in the compositions of
the invention but this is not normally desired due to their relatively high cost. If any amphoteric or zwitte-
rionic detergent compounds are used it is generally in small amounts in compositions based on the much
more commonly used synthetic anionic and/or nonionic detergent compounds.

For example, mixtures of amine oxides and ethoxylated nonionic detergent compounds can be used.

Soaps may also be present in the detergent compositions of the invention. The soaps are particularly
useful at low levels in binary and ternary mixtures, together with nonionic or mixed synthetic anionic and
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nonionic detergent compounds, which have low sudsing properties. The soaps which are used are the
water-soluble salts of Cio-Czo fatty acids in particular with inorganic cations such as sodium and potas-
sium. It is particularly preferred that the soaps should be based mainly on the longer chain fatty acids
within this range, that is with at least half of the soaps having a carbon chain length of 16 or over. This is
most conveniently accomplished by using soaps from natural sources such as tallow, palm oil or rape-
seed oil, which can be hardened if desired, with lesser amounts of other shorter chain soaps, prepared
from nut oils such as coconut oil or palm kernel oil. The amount of such soaps can be up to about 20% by
weight, with lower amounts of 0.5% to about 5% being generally sufficient for lather control. Amounts of
soap between 2% and 20%, especially between 5% and 15%, can advantageously be used to give a bene-
ficial effect on detergency and reduced levels of incrustation.

The alkali metal carbonate and water insoluble aluminosilicate are used as detergency builder materials
in the present invention. The alkali metal carbonate is preferably selected from carbonates and sesqui-
carbonates of sodium and potassium and is most preferably sodium carbonate.

The alkali metal carbonate is preferably present in the detergent composition at a level of 5% to 50%
by weight, most preferably from 10% to 40% by weight of the composition. ,

The aluminosilicate builder is preferably crystalline or amorphous material having the general formula:
Naz (AlOz2)z (SiOz)y x H20
wherein Z and Y are integers of at least 6, the molar ratio of Zto Y is in the range from 1.0 to 0.5, and x is
an integer from 15 to 264 such that the moisture content is from 10% to 28% by weight. The alumino-sili-
cate preferably has a particle size of from 0.1 to 100 microns, ideally between 0.1 and 10 microns and a
calcium ion exchange capacity of at least 200 mg.calcium carbonate/g. In a preferred embodiment, the
water-insoluble aluminosilicate ion exchange material has the formula
Naiz(A1025i02)12xH20
vzvhelrein x is an integer of from 20 to 30, preferably about 27. This material is available commercially as

eolite A. .

The aluminosilicate material is preferably present in the detergent composition at a level within the
range from 1% to 40%, based on the anhydrous material, by weight of the composition.

In addition to the essential alkali metal carbonate and aluminosilicate material it is possible to include mi-
nor amounts of other precipitating builder materials, other jon-exchange builder materials and sequester-
ing builder materials. Preferably the further builder material is a non-phosphate material.

Preferably the calcium carbonate seed crystal is any crystalline form of calcium carbonate, such as
calcite, aragonite or travertine or a mixture thereof. Most preferably the seed crystal is calcite. The cal-
cium carbonate seed crystal preferably has a surface area of at least 30m2/g. A level from at least 1%
to a preferred upper limit of 10% by weight of the seed crystal in the detergent composition is used. Be-
low a level of 1% the addition of calcite has no effect on the detergency of the detergent composition. No
further improvement in detergency is found if more than 10% by weight of calcite is added to the deter-
gent composition.

Apart from the essential detergent active compounds, alkali metal carbonate, aluminosilicate builder
and crystallisation seed, a detergent composition according to the invention may contain any of the con-
ventional additives in the amounts in which such materials are normally employed in fabric washing deter-
gent compositions. Examples of these additives include lather boosters such as alkanolamides, particu-
farly the monoethanolamides derived from palm kernel fatty acids and coconut fatty acids, lather depres-
sants, antiredeposition agents, such as sodium carboxymethyl cellulose and cellulose ethers, oxygen-
releasing bleaching agents such as sodium perborate and sodium percarbonate, peracid bleach precur-
sors, chlorine-releasing bleaching agents, fabric softening agents, inorganic salts, such as sodium sul-
phate, and usually present in very minor amounts flucrescent agents, perfumes, germicides and colour-
ants.

It is also desirable to include in the compositions an amount of an alkali metal silicate, particularly sodi-
um ortho-, meta- or preferably neutral or alkaline silicate. The presence of such alkali metal silicates at
levels of at least 1%, and preferably from 3% to 15%, by weight of the composition, is advantageous in
decreasing the corrosion of metal parts in washing machines, besides giving processing benefits and
generally improved powder properties. The more highly alkaline ortho- and metasilicates would normally
only be used at lower amounts within this range, in admixture with the neutral or alkaline silicates.

It is generally also desirable to include a structurant material, such as succinic acid, and/or other di-
carboxylic acids, sucrose and polymers, in detergent compositions of the invention, to provide a powder
having excellent physical properties. When the detergent compositions contain succinic acid this can re-
act with the alkali metal carbonate present to give an alkali-metal bicarbonate, or sesquicarbonate.

Detergent compositions according to the invention may be produced by any of the techniques common-
ly employed in the manufacture of fabric washing detergent compositions, including particularly slurry-
making and spray-drying processes. The calcium carbonate seed crystal and the following optional com-
ponents, the silicate material, enzyme, bleach and perfume, may be post-dosed to a spray-dried powder
comprising the detergent active, the detergency builders and any other optional materials.

The invention is further illustrated by the following non-limiting examples.
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Example 1

The water softening capacity of a number of co-builders when added to zeolite A (Wessalith, P, ex De-
gussa) was examined. Two grams of zeolite were added to a litre of 40°FH water. (The water hardness
was adjusted using stock solutions of calcium chioride). After one minute, 1g (occasionally 2g) of a co-
builder was added. Experiments were carried out at ambient temperature and at 40°C. Values of pCa for
each solution were determined using conventional methods.

Co-builder pCa (after 20 minutes)
ambient 40°C

NazCOs (+ 0.1 g calcite®) 5.19 6.01

NazCO3 - . 5.59

zeolite 5.60 5.60

No co-builder {control) 4.20 442

* calcite (Omyalite 90, ex. Omya).

These results demonstrate that the addition of calcite to a solution comprising zeolite and carbonate
has a positive effect on the softness of the water when compared with the control.

Example 2

The influence of the amount, and type, of calcite on the water softening performance of a detergent
composition was investigated in this example.

Varying amounts of two forms of calcite, Omyalite 90 and Socal U3 (ex Solvay), which have surface
areas of 10.8m2/g and 80m2/g respectively, were added to a solution of a detergent composition in 40°FH
water, at a temperature of 22°C. The detergent composition comprised 20% zeolite A, 20% sodium car-
bonate, 9% alkyl benzene sulphonate (DOBS JN) and 4% of an alkoxylated alcohol (Synperonic A7) and
was present at a level of 5g/l. :

After 15 minutes a value of pCa for each detergent composition was measured. Figure 1 shows graphi-
cally the variation of pCa with the concentration of calcite, where the level of calcite is based on the
weight of sodium carbonate present in the composition.

Clearly, at a level of calcite of greater than 15%, based on the weight of sodium carbonate, the re-
placement of low surface area calcite by high surface area calcite gives a significant improvement in the
water softening capacity of the detergent composition. :

Example 3

Calcite (Socal U3), sodium perborate monchydrate and alkaline sodium silicate were post-dosed to a
spray-dried powder detergent composition comprising 8.1% alkyl benzene sulphonate (Sirene X12L, ex
SIR), 3.6% of an alkoxylated alcohol (Lutensol AO-7, ex BASF), 3.7% soap, 27.7% sodium carbonate,
18% zeolite A, 6.5% sodium sulphate, 2% succinic acid, and minor quantities of other conventional deter-
gent additives. The sodium perborate monohydrate and alkaline sodium silicate were present at levels of
9% and 5% respectively in the detergent composition. For comparison purposes a composition was pre-
pared in which the calcite was replaced by an equivalent amount of sodium sulphate. The compositions
were added to water of varying hardness and pCa values were measured. The following resuits were ob-
tained.

Dosage Water hardness No Socal U3 4% Socal U3
pCa

s5g/ 40° FH (all Ca) 3.85 5.28

Sgf 27° FH (Ca:Mg of 4:1) 425 5.25

2g/ 10° FH (all Ca) 4.40 5.26

59/ 27° FH (all Ca) 3.74 4.10

Clearly the presence of calcite in the composition has a positive effect on the softness of the water.
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Example 4

Six different test cloths were washed in a laboratory apparatus with a detergent composition (X) com-
prising 9% alkyl benzene sulphonate (DOBS JN), 4% of an alkoxylated alcohol (Synperonic A7), 20% ze-
olite A, 20% sodium carbonate, 2% calcite (Socal U3), 10% sodium sulphate, 5% alkaline sodium silicate
and 0.5% sodium carboxylmethyl cellulose. For comparison purposes test cloths were also washed in the
same detergent composition except that it contained no calcite (Detergent composition Y). These experi-
ments were carried out-in 40°FH water at a temperature of 40°C with a concentration of the detergent
composition of either 4 or 8g/l; the duration of the wash cycle was 20 minutes. The test cloths were then
dried and the value of AR at 460 nm was determined using a "Zeiss Eirepho” reflectometer fitted with a
UV filter (AR represents the difference in the value of the reflectance of the test cloth compared to the
untreated cloth). Triplicate experiments were performed and the following results were obtained.

Test cloths were washed at 40°C with the detergent composition present at a level of 4g/l.

Test Cloths Detergent composition AR4s0
X Y

a 13.1 9.2

b 15.8 - 158.2

c 12.2 11.1

d 17.5 9.4

e 16.8 13.3

f 9.8 5.4

Test cloths were washed at 40°C with the detergent composition present ata level of 8g/l.

Test Cloths Dstergent composition AR460
X Y

a 17.7 14.6

b 247 21.0

c 16.6 15.6

d 21.7 20.5

e 25.3 224

f 21.6 14.9

These results demonstrate the significant effect including calcite in a detergent composition, compris-
ing carbonate and zeolite as co-builders, has on reflectance values.

Example §

Calcite, sodium perborate monohydrate and alkaline sodium silicate were as post-dosed to a spray-
dried powder detergent composition comprising 8.1% alkyl benzene sulphonate (Sirene X12L, ex SIR),
3.6% of an alkoxylated alcohol (Lutensol AO-7, ex BASF), 3.7% soap, 27.7% sodium carbonate, 18% ze-
olite A, 6.5% sodium sulphate, 2% succinic acid, and.minor quantities of other conventional detergent ad-
ditives. The sodium perborate monhydrate and alkaline sodium silicate were present at levels of 9% and
5% respectively in the detergent composition.

A range of different calcite materials (defined in terms of surface area m2/g) were tested. The follow-
ing table gives the levels of calcite used.
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Example Surface Area % Calcite  ARa4so

Calcite (m%/g)
5A 0 23.9
5B 0.75 10 28.4
5C 10.8 10 28.7
sD 23 10 30.4
5E 80 3 31.8
5F 80 6 31.3
5G a0 10 31.8
5H 80 20 28.5

Test cloths were washed in a laboratory apparatus with each of the above detergent compositions.
The experiments were carried out in 40°FH water at a temperature of 60°C with a concentration of the
detergent composition of 5g/l, the duration of the wash cycle was 20 minutes. The test cloths were then
dried and the value of AR at 460nm was determined using a "Zeiss Elrepho” reflectometer fitted with a
UV filter. (AR is defined as in Example 4).

The results clearly demonstrate that replacement.of low surface area calcite by high surface area cal-
cite gives a detergent composition with improved detergency. The resuits further show that increasing
the level of calcite above 10% by weight gives no further improvement in detergency.

As used herein, "FH" with respect to water hardness is the molar concentration of free hard water
jons x 10-4. .

As used herein, "pCa" is the negative logarithm of the free calcium ion concentration.

Ali percentage weights are based on the anhydrous material.

The words "Zeiss Elrepho” used herein is a registered Trade Mark.

Claims

1. A detergent composition comprising at least one synthetic detergent active material, an alkali metal
cabonate and a water-insoluble aluminosilicate ion-exchange builder, characterised in that it further com-
prises at least 1% by weight of a calcium carbonate seed crystal having a surface area of at least 2 m2/g.

2. A detergent composition according to claim 1, further characterised in that it comprises from about
5 to about 40% by weight of synthetic detergent active material, from about 1 fo about 40% by weight of a
water-insoluble aiuminosilicate based on the anhydrous material, from 5% to 50% by weight of an alkali
metal carbonate and from 1% to 10% by weight of a calcium carbonate seed crystal.

3. A detergent composition according to claims 1 or 2, further characterised in that the synthetic de-
tergent active material is selected from synthetic anionic, nonionic, amphoteric or zwitterionic detergent
compounds or mixtures thereof.

4. A detergent composition according to any one of the preceding claims, further characterised in
that the calcium carbonate seed crystal is calcite. '

5. A detergent composition according to any one of the preceding claims, further characterised in that
the calcium carbonate seed crystal has a surface area of at least 30 ma/g.

6. A detergent composition according to any one of the preceding claims, further characterised in that
the water insoluble aluminosilicat builder is a zeolite.

Patentanspriiche

1. Detergenszusammensetzung enthaltend mindestens ein synthetisches detergensaktives Material,
ein Alkalimetalicarbonat und einen wasserunléslichen Aluminiumsilikat-lonenaustausch-Builder, dadurch
gekennzeichnet, daB sie zusatzlich mindestens 1 Gew.~% eines Calciumcarbonatkristallkeims mit einer
Oberflache von mindestens 2 m2/g enthalt.

2. Detergenszusammensetzung nach Anspruch 1, dadurch gekennzeichnet, daB sie etwa 5 bis etwa
40 Gew.—% synthetisches detergensaktives Material, etwa 1 bis etwa 40 Gew.—% eines wasserunlosli-
chen Aluminiumsifikats auf Basis von wasserfreiem Material, 5 bis 50 Gew~.% eines Alkalimetallcarbo-
nats und 1 bis 10 Gew.—% eines Calciumcarbonatkristalikeims enthélt.

3. Detergenszusammensetzung nach den Anspriichen 1 oder 2, dadurch gekennzeichnet, daB das
synthetische detergensaktive Material ausgewahlt ist aus synthetischen anionischen, nichtionischen,
amphoteren oder zwitterionischen Detergensverbindungen oder Mischungen davon.

4. Detergenszusammensetzung nach einem der vorhergehenden Anspriiche, dadurch gekennzeich-
net, daB der Calciumcarbonatkristallkeim Calcit ist.
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5. Detergenszusammensetzung nach einem der vorhergehenden Anspriiche, dadurch gekennzeich-
net, daB der Calciumcarbonatkristallkeim eine Oberflache von mindestens 30 m2/g aufweist.

6. Detergenszusammensetzung nach einem der vorhergehenden Anspriiche, dadurch gekennzeich-
net, daB der wasserunldsliche Aluminiumsilikat-Builder ein Zeolith ist.

Revendications

1. Composition détergente comprenant au moins un détergent synthétique actif, un carbonate de métal
alcalin et un aluminosilicate non hydrosoluble & titre d’adjuvant échangeur d'ions, caractérisée en ce
qu'elle comprend en outre au moins 1% en poids d'un germe cristallin de carbonate de calcium ayant une
surface de contact d'au moins 2 m2/g.

2. Composition détergente selon la revendication 1, également caractérisée en ce qu'elle comprend en-
viron 5 & 40% en poids de détergent synthétique actif, environ 1 4 40% en poids d'un aluminosilicate non
hydrosoluble par rapport & la matiére anhydre, de 5 & 50% en poids d'un carbonate de métal alcalin et de 1
3 10% en poids d’un germe cristallin de carbonate de calcium.

3. Composition détergente selon la revendication 1 ou 2, également caractérisée en ce que le déter-
gent synthétique actif est choisi parmi les composés détergents synthétiques anioniques, non ioniques,
amphotéres ou zwitterioniques ou leurs mélanges.

4. Composition détergente selon I'une quelconque des revendications précédentes, également carac-
térisée en ce que le germe cristallin de carbonate de calcium est une calcite.

5. Composition détergente selon 'une quelconque des revendications précédentes également carac-
térisée en ce que le germe cristallin de carbonate de calcium présente une surface de contact d'au moins
30 m2/g. _

6. Composition détergente selon 'une quelconque des revendications précédentes également carac-
térisée en ce que l'aluminosilicate adjuvant insoluble est une zéalite.
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