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Description

FIELD OF THE INVENTION

[0001] The present invention relates to methods for making a liquid automatic dish washing detergent composition,
which provides anti-corrosive benefits, and which contains little or no phosphate.

BACKGROUND OF THE INVENTION

[0002] Sodium polyphosphates have been used as the builder of choice in previous aqueous cleaning solutions, but
because of the increased use of liquid detergents, where sodium tripolyphosphate has a limited solubility, and increased
environmental concerns on the use of phosphorous containing builders, alternative compositions have been investigated.
However, with the decrease in phosphate use, performance of the cleaners has also decreased.
[0003] CA2069044 discloses a gel-like phosphate-free automatic dishwashing detergent composition with good clean-
ing performance; physical stability and rheological properties, comprising a polyacrylate, an alkali-metal silicate a poly-
meric thickener and no unbound water.
[0004] Attempts have been made to replace sodium tripolyphosphate with sodium carbonate. Sodium carbonate has
been found to effectively clean soil from dishes when combined with sodium silicate, which prevents corrosion of glass
and metal during the wash. It has been found that the introduction of sodium silicate results in the formation of magnesium
silicate, due to free magnesium which is present in household water supplies. The magnesium silicate forms thin films
over substrates in the wash, the film being most readily visible on metal and glass. Over time, repeated deposition of
magnesium silicate film on metal results in the development of a blue coloration of the metal substrates. In order to
prevent coloration of metal dishware, and the metal components of automatic dishwashing machines, sodium silicate
levels must be minimized in the liquid composition. However, some level of silicate must be present in order to prevent
corrosion of glass and metal. Previous attempts to minimize the silicate level in nil-phosphate compositions have resulted
in liquid compositions which exhibit poor viscosity and overall rheological profiles. It is well known that achieving suitable
rheological parameters is important to signal to consumers that the composition provides sufficient cleaning of dishware.
[0005] Based on the foregoing, there is a need for a liquid automatic dish washing composition, which is substantially
free of phosphate, and which minimizes visible filming of metal substrates during the wash, while maintaining desirable
rheological attributes.

SUMMARY OF THE INVENTION

[0006] The present invention relates to a liquid detergent composition consisting essentially of:

a) an alkali metal carbonate; b) a dispersant polymer; c) from 0.5 wt. % to 10 wt. % of an alkali metal silicate; d) a
low foaming non-ionic surfactant e) enzymes; and f) water, wherein said composition exhibits a viscosity of from
about 5,000 Cps - 40,000 Cps, as specified in claim 1.

[0007] The present invention also relates to a method of making a liquid detergent composition as defined in claim 2.

DETAILED DESCRIPTION

[0008] While the specification concludes with claims that particularly point out and distinctly claim the invention, it is
believed the present invention will be better understood from the following description.
[0009] All percentages, parts and ratios are based upon the total weight of the compositions of the present invention,
unless otherwise specified. All such weights as they pertain to listed ingredients are based on the active level and,
therefore, do not include solvents or by-products that may be included in commercially available materials, unless
otherwise specified. The term "weight percent" may be denoted as "wt.%" herein.
[0010] All molecular weights as used herein are weight average molecular weights expressed as grams/mole, unless
otherwise specified:
[0011] The terms, "nil-phosphate", or "substantially free of a phosphate builder", as used herein, means that the liquid
automatic dish washing compositions comprise very low levels of phosphate, and preferably no phosphate. If phosphate
is present in the compositions, it is preferred that the phosphate is not comprised as a builder.
[0012] The present invention encompasses a method whereby nil-phosphate automatic dish washing (ADW) compo-
nents may be combined in such a fashion as to achieve desireable rheological traits, as well as preserving stability and
preventing visible filming of metal substrates in the wash. The method of the present invention results in a liquid detergent
composition which comprises essentially of an alkali metal carbonate; a dispersant polymer; from 0.5 wt. % to 10 wt. %
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of an alkali metal silicate; a low-foaming non-ionic surfactant, enzymes and water. Of course, other optional ingredients
may be included.

Rheology

[0013] The detergent compositions utilized in the method of the present invention must be liquid in nature. As used
herein, the term "liquid" includes liquids, viscous liquids, slurries, foams, pastes, and gels. The particular form which a
detergent composition takes may be dictated, at least in part, by the use for which the composition is intended. For
example, if a detergent composition is formulated for use in an automatic dishwasher, it is most advantageously formulated
as a viscous liquid, paste, or gel, such that it will not leak out of the detergent dispenser in the automatic dishwasher,
when it is used.
[0014] Consumers experience thickness at two distinct times during their use of a gel automatic detergent composition.
First, as a consumer dispenses the product from the bottle the fluid’s resistance to flow through the bottle’s opening will
influence their perception of thickness. A low resistance will be perceived as thin and watery, while a high resistance
will be perceived as too thick. This resistance to flow is a function of the fluid’s viscosity at the shear rate applied to the
fluid during dispensing by the consumer. A representative shear rate during dispensing may be 150 inverse seconds.
[0015] A second impression of thickness will be formed by the consumer upon inspection of the product as it appears
in the dishwasher’s dispensing cup. If the fluid mounds as it is dispensed and retains some of its shape in the cup, the
consumer will be accepting of the product. However, if the fluid readily forms a flat surface in the cup, much like water
would, the consumer will find this product to be thin and reject the gel detergent as having diminished cleaning perform-
ance. The yield stress of the fluid can be correlated with this particular fluid behavior.
[0016] A third point, while not necessarily observable by the consumer at the time of dispensing occurs when the
machine door is closed. The product must have a high enough viscosity to resist flow out of the closed main wash
dispensing cup. The force of gravity will tend to pull the gel into the machine prematurely so that the gel automatic
detergent composition would not be available during the main wash cycle; therefore, the consumer would experience a
diminished performance from the gel detergent. A representative shear rate for the force of gravity on a fluid through a
closed cup may be 1 inverse second.
[0017] Viscosity is a measure of the internal resistance to flow exhibited by a fluid in terms of the ratio of the shear
stress to the shear rate. The yield value is an indication of the shear stress at which the gel strength is exceeded and
flow is initiated.
[0018] A preferred method herein for characterizing a fluid’s rheology is by using the Advanced Rheometer AR 2000
that employs Rheology Advantage software to control the rheometer and collect the data generated by the rheometer
as it measures a fluid’s responses to various forces applied to the fluid.
[0019] The data collected by the rheometer may then be evaluated using TA Data Analysis software provided by TA
Instruments Thermal Analysis and Rheology to characterize the fluid’s rheology. For rheology characterization, the
rheometer is first calibrated per the manufacturers recommended methods using a specified tool; in this case, a 40
millimeter diameter stainless steel conical plate having a 2 degree slope.
[0020] After proper calibration, a small sample of the fluid is placed onto the instrument and the tool is placed at a
specified gap between the tool and the measurement plate. The sample and the equipment are brought to temperature
equilibrium at 25°C. Next, the rheometer measures the shear stress as the shear rate ramps up from 0.01 to 1.00 inverse
seconds while recording 30 points per decade. The sample is held at a shear rate of 1 inverse second for a time of five
seconds and the shear stress is measured each second for five seconds. Then, the rheometer measures the shear
stress as the shear rate is ramped down from 1.00 to 0.01 inverse seconds while recording 30 points per decade.
[0021] The sample is allowed to rest for one minute to return to equilibrium. A shear at 0.25 inverse seconds is applied
for five seconds. Next, the rheometer measures the shear stress as the shear rate ramps up from 0.25 to 150 inverse
seconds while recording 30 points per decade. The sample is held at shear rate of 150 inverse seconds for a time of
five seconds and the shear stress is measured each second for five seconds. Then, the rheometer measures the shear
stress as the shear rate ramps down from 150 to 0.25 inverse seconds while recording 30 points per decade.
[0022] The data collected by the rheometer may then be used to infer specific rheological parameters that can be
correlated to consumer preferred gel automatic detergent composition rheology. One such set of parameters include
the values of K and n. These values may be determined using the Power law equation.
Power Law Equation: 

[0023] The Power Law Equation is the simplest available method to predict the change in viscosity as a function of
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shear. Most non-Newtonian fluids may be described using this equation. The viscosity is replaced by a consistency
coefficient, K. By definition, K will equal the viscosity at a shear rate of 1.0 inverse seconds. For shear thinning fluids,
the index, n, will have a value less than 1. Values for K and n are commonly used to define the design requirements for
equipment used in processing shear thinning fluids and may also be used to gauge the acceptance by consumers of a
gel detergent.

[0024] Using the TA Data Analysis software, the data collected from the rheomerer can be evaluated to predict Yield
Stress, K and n values. Yield stress is calculated using the Herschel-Bulkley equation to evaluate the data from the
down curve from 0.04 to 0.01 inverse seconds shear rates. K and n values are calculated using the Power Law equation
to evaluate the data from the down Curve from 1.0 to 0.04 inverse seconds shear rates.
[0025] The viscosity of the gel automatic detergent composition is at 1 sec-1 of from about 5,000 to about 40,000
centipoise; K of from about 9.0 to about 26.00 Pascal Sec; n less than 1.0; and yield stress greater than 2.0 Pascal.
[0026] In one embodiment, the liquid automatic detergent composition viscosity of the gel automatic detergent com-
position is at 1 sec-1 of from about 9,000 to about 30,000 centipoise; Viscosity at 150 sec-1 from about 100 to about
1000 centipoise; K of from about 15.0 to about 20.00 Pascal Sec; n less than 1.0; and yield stress greater than 2.0 Pascal.
[0027] In one embodiment, the gel automatic detergent composition viscosity of the gel automatic detergent compo-
sition is at 1 sec-1 of from about 12,000 to about 25,000 centipoise; viscosity at 150 sec-1 from about 450 to about 1,300
centipoise; K of from about 14.00 to about 26.00 Pascal Sec; n less than 1.0; and yield stress greater than 3.40 Pascal.
[0028] The detergent composition with which the method of the present invention may be utilized, further may contain
from about 0.5% to about 80%, more preferably 5% to 75%, and most preferably 7% to 65%, by weight of water. Of this
total amount of water present in the detergent composition, a combination of free water and water of hydration may be
present. The inclusion of water tends to lower the cost of making the compositions, decrease their flammability, and
improve the dispersion of the components in the compositions. The level of water of hydration in the detergent composition
varies defending upon the amount of hydrated components contained therein. For example, by increasing or decreasing
the amount of hydrous silicate contained in the composition, the amount of water of hydration contained in said composition
may be varied.

Method of Making

[0029] The ADW detergent composition herein is formed by the successive steps of: a) forming a solution premix
comprising: i) water; ii) an alkali metal carbonate; iii) a dispersant polymers; and b) adding an alkali metal silicate to said
solution premix; c) adding enzymes.
[0030] Any specific equipment and mixing methods known in the art are suitable for combining the aforementioned
components of the ADW detergent composition, provided that the aforementioned order-of-addition is adhered to.
[0031] It has been found that conventional methods of formulating nil-phosphate liquid detergent compositions, which
contain an alkali metal carbonate, often result in crystal formation as the mixture cools. It is believed that adding an alkali
metal silicate after the formation of the premix, creates an environment whereby silicate/silicate and silicate/carbonate
formation occurs in a more repeatable and controlled fashion as compared to other mixing methods.
[0032] Upon formation of the solution premix, additional and minor ingredients may be added to the solution (ie.
thickeners, surfactants, stabilizers, enzymes, etc.). Such additional and minor ingredients may be added to the solution
premix prior to, or after the addition of the alkali metal silicate, provided that the order of addition of the aforementioned
essential components is not disrupted.
[0033] In one embodiment, the solution premix is heated to from about 40°C to about 75°C. Upon, or after adding the
alkali metal silicate to the premix, the composition is cooled to from about 20°C to about 30°C.

Alkali Carbonates

[0034] The present invention comprises at least one alkali metal carbonate. The alkali carbonates may include sodium
and/or potassium carbonate. According to one embodiment of the invention, the alkali carbonate is comprised in quantities
of up to 90 wt. %, preferably 50 to 75 wt. %, based on the total builder system. The advantage of these quantities is
seen in relation to the required alkalinity of the detergent and/or cleanser and the washing liquor into which the composition
is added.
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Dispersant Polymer

[0035] The premix herein comprises a dispersant polymer typically in the range from 0.5 to about 25%, preferably
from about 0.5% to about 20%, more preferably from about 1% to about 7% by weight of the gel automatic detergents.
[0036] One dispersant polymer suitable for use in the present composition includes an ethoxylated cationic diamine
comprising the formula (III):

wherein X of formula (III) is a nonionic group selected from the group consisting of H, C1-C4 alkyl or hydroxyalkyl ester
or ether groups, and mixtures thereof; n is at least about 6; and a is from 0 to 4 (e. g. ethylene, propylene, hexamethylene).
For preferred ethoxylated cationic diamines, n of formula (III) is at least about 12 with a typical range of from about 12
to about 42. See US 4,659,802 for further information regarding the ethoxylated cationic diamines.
[0037] Further suitable dispersant polymers suitable for use herein are illustrated by formula (IV)

[0038] Formula IV is an Acrylic acid (AA), maleic acid (MA) and sodium 3-allyloxy-2-hydroxy-1-propanesulfonate
(HAPS) copolymer, preferably comprising about 45 wt% by weight of the polymer of AA, about 45 wt% by weight of the
polymer of MA and about 10 wt% by weight of the polymer of HAPS. Molecular weight may be from about 8000 to about
15000. In one embodiment, formula (IV) comprises a molecular weight of about 8000 to about 8500. In another embod-
iment formula (IV) comprises a molecular weight of about 12500 to about 13300. Salts of formula (IV) may be selected
from any water soluble salt such as sodium or potassium salt.
[0039] Further suitable dispersant polymers suitable for use herein are illustrated by the film-forming polymers. Suitable
for use as dispersants herein are co-polymers synthesized from acrylic acid, maleic acid and methacrylic acid such as
ACUSOL® 480N supplied by Rohm & Haas and polymers containing both carboxylate and sulphonate monomers, such
as ALCOSPERSE® polymers (supplied by Alco). In one embodiment an ALCOSPERSE®. polymers sold under the
trade name ALCOSPERSE® 725, is a co-polymer of Styrerte and Acrylic Acid with the following structure shown in
formula (IV):

Wherein the x : y ratio of formula (V) is from about 60 : 40 or about 50 : 50 and the polymer having a molecular weight
about 8000.
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[0040] In certain embodiments, a dispersant polymer may be present in an amount in the range from about 0.01% to
about 25%, or from about 0.1% to about 20%, and alternatively, from about 0.1% to about 7% by weight of the composition.
[0041] Further suitable dispersant polymers include polyacrylic phosphono end group polymers or acrylic-maleic
phosphono end group copolymers for use herein are according to the general formula (V): H2PO3-(CH2-CHCOOH)n-(CH-
COOH-CHCOOH)m- wherein n of formula (VI) is an integer greater than 0, m of formula (VI) is an integer of 0 (for
polyacrylic polymers) or greater (for acrylic-maleic copolymers) and n and m of formula (VI) are integers independently
selected to give a molecular weight of the polymer of between 500 and 200,000, preferably of between 500 and 100,000,
and more preferably between 1,000 and 50,000. For polyacrylates, m of formula (VI) is zero. Suitable polyacrylic polymers
or acrylic-maleic copolymers for use herein are available form Rohm &Haas under the tradenames ACUSOL® E 420
or 470 or 425. In one embodiment Acusol® 425N is utilized, Acusol® 425N is an acrylic-maleic (ratio 80/20) copolymer,
having a molecular weight of 19,000, and is available from Rohm & Haas. Another suitable polyacrylate polymer is YS-
100 which is commercially available from Nippon Shokubai Co. Ltd.
[0042] Particularly preferred dispersant polymers are low molecular weight modified polyacrylate copolymers. Such
copolymers contain as monomer units: a) from about 90% to about 10%, preferably from about 80% to about 20% by
weight acrylic acid or its salts and b) from about 10% to about 90%, preferably from about 20% to about 80% by weight
of a substituted acrylic monomer or its salt and have the general formula (VII):-- [(C(R2)C(R1)(C(O)OR3)]-- wherein the
incomplete valencies inside the square braces of formula (VII) are hydrogen and at least one of the substituents R1, R2

or R3 of formula (VII), preferably R1 or R2 of formula (VII), is a 1 to 4 carbon alkyl or hydroxyalkyl group, R1 or R2 of
formula (VII) can be a hydrogen and R3 of formula (VII) can be a hydrogen or alkali metal salt. Most preferred is a
substituted acrylic monomer wherein R1 of formula (VII) is methyl, R2 of formula (VII) is hydrogen and R3 of formula
(VII) is sodium.
[0043] Particularly preferred dispersant polymers include polymeric polycarboxylate, and/or copolymeric polycarbox-
ylate. Such low molecular weight polyacrylate dispersant polymers preferably have a molecular weight of less than about
15,000, preferably from about 500 to about 10,000, most preferably from about 1,000 to about 5,000. The most preferred
polyacrylate copolymer for use herein.has a molecular weight of 1900 and is the fully neutralized form of the polymer
comprising about 80% by weight acrylic acid and about 20% by weight maleic acid.

Corrosion Inhibitors

[0044] The formulations also include corrosion inhibitors, such as alkali metal silicates. Soluble silicates are highly
effective corrosion inhibitors and can be added to certain formulas of this invention at levels of from about 0.5 to about
10 wt. %, particularly about 0.5 to about 3 wt. %, and most preferably from about 0.5 to about 2 wt. %. Such silicates
are particularly effective against corrosion of metal and glass substrates during wash cycles.
[0045] Alkali metal silicates, preferably potassium or sodium silicates having a weight ratio of SiO2 :M2 O of from about
1:1 to 2.8:1 can be used. M in this ratio refers to sodium or potassium. A sodium silicate having a ratio of SiO2 :Na2 O
of about 1.6:1 to 2.45:1 is especially preferred for economy and effectiveness.
[0046] Other corrosion inhibitors may include complex aluminates, zincates, or other inhibitors known in the art.

Non-Ionic Surfactants

[0047] The final composition includes at least one low-foaming nonionic (LFNI) surfactant. A LFNI surfactant is most
typically used in an automatic dishwashing composition because of the improved water-sheeting action (especially from
glassware) which they confer to the automatic dishwashing composition. They also may encompass non-silicone, phos-
phate or nonphosphate polymeric materials which are known to defoam food soils encountered in automatic dishwashing.
The LFNI surfactant may have a relatively low cloud point and a high hydrophilic-lipophilic balance (HLB). Cloud points
of 1% solutions in water are typically below about 32° C. and alternatively lower, e.g., 0° C., for optimum control of
sudsing throughout a full range of water temperatures. If desired, a biodegradable LFNI surfactant having the above
properties may be used.
[0048] A LFNI surfactant may include, but is not limited to: alkoxylated surfactants, especially ethoxylates derived from
primary alcohols, and blends thereof with more sophisticated surfactants, such as the polyoxypropylene/polyoxyethyl-
ene/polyoxypropylene reverse block polymers. Suitable block polyoxyethylene-polyoxypropylene polymeric compounds
that meet the requirements may include those based on ethylene glycol, propylene glycol, glycerol, trimethylolpropane
and ethylenediamine, and mixtures thereof. Polymeric compounds made from a sequential ethoxylation and propoxylation
of initiator compounds with a single reactive hydrogen atom, such as C12-18 aliphatic alcohols, do not generally provide
satisfactory suds control in Automatic dishwashing compositions. However, certain of the block polymer surfactant
compounds designated as PLURONIC® and TETRONIC® by the BASF-Wyandotte Corp., Wyandotte, Mich., are suitable
in Automatic dishwashing compositions.
[0049] The LFNI surfactant can optionally include a propylene oxide in an amount up to about 15% by weight. Other
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LFNI surfactants can be prepared by the processes described in U.S. Pat. No. 4,223, 163. The LFNI surfactant may
also be derived from a straight chain fatty alcohol containing from about 16 to about 20 carbon atoms (C16-C20 alcohol),
alternatively a C18 alcohol, condensed with an average of from about 6 to about 15 moles, or from about 7 to about 12
moles, and alternatively, from about 7 to about 9 moles of ethylene oxide per mole of alcohol. The ethoxylated nonionic
surfactant so derived may have a narrow ethoxylate distribution relative to the average.
[0050] In certain embodiments, a LFNI surfactant having a cloud point below 30° C. may be present in an amount
from about 0.01% to about 60%, or from about 0.5% to about 10% by weight, and alternatively, from about 1% to about
5% by weight of the composition

Optional Adjunct Ingredients

[0051] Any suitable adjunct ingredient in any suitable amount may be used in the ADW detergent composition. Suitable
adjunct ingredients as described herein may be substantially sodium ion-free. Suitable adjunct ingredients may include,
but are not limited to: co-surfactants; suds suppressors; builders; bleaching systems; dispersant polymers; carrier media;
thickeners and mixtures thereof.
[0052] Other suitable adjunct ingredients may include, but are not limited to: enzyme stabilizers, such as calcium ion,
boric acid, propylene glycol, short chain carboxylic acids, boronic acids, and mixtures thereof; chelating agents, such
as, alkali metal ethane 1-hydroxy diphosphonates (HEDP), alkylene poly (alkylene phosphonate), as well as, amino
phosphonate compounds, including amino aminotri(methylene phosphonic acid) (ATMP), nitrilo trimethylene phospho-
nates (NTP), ethylene diamine tetra methylene phosphonates, and diethylene thiamine penta methylene phosphonates
(DTPMP); alkalinity sources; water softening agents; secondary solubility modifiers; soil release polymers; hydrotropos;
binders; antibacterial actives, such as citric acid, benzoic acid, benzophenone, thymol, eugenol, menthol, geraniol,
vertenone, eucalyptol, pinocarvone, cedrol, anethol, carvacrol, hinokitiol, berberine, ferulic acid, cinnamic acid; methyl
salicylic acid, methyl salicylate, terpineol, limonene, and halide-containing compounds; detergent fillers, such as potas-
sium sulfate; abrasives, such as, quartz, pumice, pumicite, titanium dioxide, silica sand, calcium carbonate, zirconium
silicate, diatomaceous earth, whiting, and feldspar; anti-redeposition agents, such as organic phosphate; anti-oxidants;
metal ion sequestrants; anti-tarnish agents, such as benzotriazole; anti-corrosion agents, such as, aluminum-, magne-
sium-, zinc-containing materials (e.g. hydrozincite and zinc oxide); processing aids; plasticizers, such as, propylene
glycol, and glycerine; thickening agents, such as crosslinked polycarboxylate polymers with a weight-average molecular
weight of at least about 500,000 (e.g. CARBOPOL® 980 from B.F. Goodrich), naturally occurring or synthetic clays,
starches, celluloses, alginates, and natural gums, (e.g. xanthum gum); aesthetic enhancing agents, such as dyes,
colorants, pigments, speckles, perfume, and oils; preservatives; and mixtures thereof. Suitable adjunct ingredients may
contain low levels of sodium ions by way of impurities or contamination. In certain non-limiting embodiments, adjunct
ingredients may be added during any step in the process in an amount from about 0.0001% to about 91.99%, by weight
of the composition.
[0053] Adjunct ingredients suitable for use are disclosed, for example, in U.S. Pat. Nos.: 3,128,287; 3,159,581;
3,213,030; 3,308,067; 3,400,148; 3,422,021; 3,422,137; 3,629,121; 3,635,830; 3,835,163; 3,923,679;3,929,678;
3,985,669; 4,101,457; 4,102,903; 4,120,874; 4,141,841; 4,144,226; 4,158,635; 4,223,163; 4,228,042; 4,239,660;
4,246,612; 4,259,217; 4,260,529; 4,530,766; 4,566,984; 4,605,509; 4,663,071; 4,663,071; 4,810,410; 5,084,535;
5,114,611; 5,227,084; 5,559,089; 5,691,292; 5,698,046; 5,705,464; 5,798,326; 5,804,542; 5,962,386; 5,967,157;
5,972,040; 6,020,294; 6,113,655; 6,119,705; 6,143,707; 6,326,341; 6,326,34]; 6,593,287; and 6,602,837; European
Patent Nos.: 0,066,915; 0,200,263; 0332294; 0414 549; 0482807; and 0705324; PCT Pub. Nos.: WO 93/08876; and
WO 93/08874.

Buffers/Electrolytes

[0054] pH adjusting agents are added to adjust the pH, and/or buffers may act to maintain pH. In this instance, alkaline
pH is favored for purposes of both rheology and cleaning effectiveness. Additionally, if the cleaner includes a hypochlorite
source, a high pH is important for maintaining hypochlorite stability. Examples of buffers include, amino acids, tris(hy-
droxymethyl)anuno methane (TRIS), 2-amino-2-ethyl-1,3-propanediol, 2-amino-2-methyl-propanol, 2-amino-2-methyl-
1,3-propanol, potassium glutamate, N-methyl diethanolamide, 1,3-diamino-propanol N,N’-tetra-methyl-1,3-diamino-2-
propanol, N,N-bis(2-hydroxyethyl)glycine. (bicine), N-tris (hydroxymethyl)methyl glycine (tricine), potassium carbonate,
potassium polyphosphate, and organic diamines, alkali metal silicates, metasilicates, polysilicates, carbonates, bicar-
bonates, sesquicarbonates, hydroxides, orthophosphates, metaphosphates, pyrophosphates, polyphosphates and mix-
tures of the same. Certain organicbuffers also appear suitable (although may require an additional ionizable compound),
such as polyacrylates, and the like. Control of pH may benecessary to maintain the stability of a hypochlorite source
and to avoid protonating the amine oxide.
[0055] Where the active halogen source is sodium hypochlorite, the pH is maintained above about pH 10.5, preferably
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above or about pH 12. Most preferred for this purpose are the alkali metal hydroxides, especially sodium, potassium,
or lithium hydroxide. The total amount of pH adjusting agent/buffer including that inherently present with bleach plus any
added, can vary from about 0.1% to 15%, preferably from about 0.1-10%.

Co-surfactants

[0056] Any suitable co-surfactant in any suitable amount or form may be used herein. Suitable co-surfactants include
anionic surfactants, cationic surfactants, nonionic surfactants, amphoteric surfactants, ampholytic surfactants, zwitteri-
onic surfactants, and mixtures thereof. For example, a co-surfactant may be used in a surfactant system or mixed
surfactant system comprising two or more distinct surfactants (such as, a charged co-surfactant selected from nonionic
surfactants, zwitterionic surfactants, anionic surfactants, and mixtures thereof). The zwitterionic surfactant may be chosen
from the group consisting of C8 to C18 (alternatively, C12 to C18) amine oxides and sulfo- and hydroxy- betaines, such
as N-alkyl-N,N-dimethylammino-1-propane sulfonate where the alkyl group can be C8 to C18, alternatively C10 to C14.
The anionic surfactant may be chosen from alkylethoxycarboxylates, alkylethoxysulfates, with the degree of ethoxylation
greater than 3 (alternatively from about 4 to about 10, or from about 6 to about 8), and chain length in the range of C8
to C16, alternatively in the range of C11 to C15.
[0057] Additionally, branched alkylcarboxylates have been found to be useful when the branch occurs in the middle
and the average total chain length may be 10 to 18, alternatively 12-16 with the side branch 2-4 carbons in length. An
example is 2-butyloctanoic acid. The anionic surfactant may be typically of a type having good solubility in the presence
of calcium. Such anionic surfactants are further illustrated by sulfobetaines, alkyl(polyethoxy)sulfates (AES), alkyl (pol-
yethoxy)carboxylates (AEC), and short-chained C6 -C10 alkyl sulfates and sulfonates.
[0058] Co-surfactants suitable for use are disclosed, for example, in U.S. Pat. Nos. 3,929,678; 4,223,163; 4,228,042;
4,239,660; 4,259,217; 4,260,529; and 6,326,341; EP Pat. No. 0414 549, EP Pat. No. 0,200,263, PCT Pub. No. WO
93/08876 and PCT Pub. No. WO 93/08874.

Suds Suppressor

[0059] Any suitable suds suppressor in any suitable amount or form may be used herein. Suds suppressors suitable
for use may be low-foaming and include low cloud point nonionic surfactants (as discussed above) and mixtures of
higher foaming surfactants with low cloud point nonionic surfactants which act as suds suppressors therein (see EP Pat.
No. 0705324, U.S. Pat. Nos. 6,593,287, and 6,326,341). In certain embodiments, one or more suds suppressors may
be present in an amount from about 0% to about 30% by weight, or about 0.2% to about 30% by weight, or from about
0.5% to about 10%, and alternatively, from about 1% to about 5% by weight of composition.

Builders

[0060] Any suitable phosphate-free builder in any suitable amount or form may be used herein. Suitable builders may
include citrates, aluminosilicates, silicates, polycarboxylates, fatty acids, such as ethylene-diamine tetraacetate, metal
ion sequestrants such as aminopolyphosphonates, ethylenediamine tetramethylene phosphonic acid, and diethylene
triamine pentamethylene-phosphonic acid, and mixtures thereof.
[0061] Examples of other suitable phosphate-free builders are disclosed in the following patents and publications:
U.S. Pat. Nos. 3,128,287; 3,159,581; 3,213,030; 3,308,067; 3,400,148; 3,422,021; 3,422,137; 3,635,830; 3,835,163;
3,923,679; 3,985,669; 4,102,903; 4,120,874; 4,144,226; 4,158,635; 4,566,984; 4,605,509; 4,663,071; and 4,663,071;
German Patent Application No. 2,321,001 published on Nov. 15, 1973; European Pat. No. 0,200,263; Kirk Othmer, 3rd
Edition, Vol. 17, pp. 426-472 and in "Advanced Inorganic Chemistry" by Cotton and Wilkinson, pp. 394-400 (John Wiley
and Sons, Inc.; 1972).

Enzyme

[0062] Any suitable enzyme and/or enzyme stabilizing system in any suitable amount or form may be used herein.
Enzymes suitable for use include, but are not limited to: proteases, amylases, lipases, cellulases, peroxidases, and
mixtures thereof. Amylases and/or proteases are commercially available with improved bleach compatibility.
[0063] Suitable proteolytic enzymes include, but are not limited to: trypsin, subtilisin, chymotrypsin and elastase-type
proteases. Suitable for use herein are subtilisin-type proteolytic enzymes. Particularly preferred is bacterial serine pro-
teolytic enzyme obtained from Bacillus subtilis and/or Bacillus lichenifonnis. Suitable proteolytic enzymes also include
Novo Industri A/S ALCALASE®, ESPERASE®, SAVINASE® (Copenhagen, Denmark), Gist-brocades MAXATASE®,
MAXACAL® and MAXAPEM® 15 (protein engineered MAXACAL®) (Delft, Netherlands), and subtilisin BPN and BPN’(pre-
ferred), which are commercially available. Suitable proteolytic enzymes may include also modified bacterial serine
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proteases, such as those made by Genencor International, Inc. (San Francisco, Calif.) which are described in European
Patent 251,446B, granted Dec. 28, 1994 (particularly pages 17, 24 and 98) and which are also called herein "Protease
B". U.S. Pat. No. 5,030,378, Venegas, issued Jul. 9, 1991, refers to a modified bacterial serine proteolytic enzyme
(Genencor International), which is called "Protease A" herein (same as BPN’). In particular see columns 2 and 3 of U.S.
Pat. No. 5,030,378 for a complete description, including amino sequence, of Protease A and its variants. Other proteases
are sold under the tradenames: PRIMASE®, DURAZYM®, OPTIC LEAN® and OPTIMASE®. In one non-limiting embod-
iment, a suitable proteolytic enzyme may be selected from the group consisting of ALCALASE® (Novo Industri A/S),
BPN’, Protease A and Protease B (Genencor), and mixtures thereof.
[0064] In practical terms, the ADW detergent composition may comprise an amount up to about 5 mg, more typically
about 0.01 mg to about 3 mg by weight, of active enzyme per gram of the composition. Protease enzymes may be
provided as a commercial preparation at levels sufficient to provide from 0.005 to 0.1 Anson units (AU) of activity per
gram of composition, or 0.01%-1% by weight of the enzyme preparation. For ADW purposes, it may be desirable to
increase the active enzyme content in order to reduce the total amount of non-catalytically active materials delivered
and thereby improve anti-spotting/anti-filming results. Examples of suitable enzymes, are disclosed in the following
patents and publications: U.S. Patent Nos. 4,101,457; 5,559,089; 5,691,292; 5,698,046; 5,705,464; 5,798,326;
5,804,542; 5,962,386; 5,967,157; 5,972,040; 6,020,294; 6,113,655; 6,119,705; 6,143,707; and 6,602,837.
[0065] In certain embodiments, enzyme-containing ADW detergent compositions, especially liquids, liquigels, and
gels, may comprise from about 0.0001% to about 10%, or from about 0.005% to 8%, or from about 0.01% to about 6%,
by weight of an enzyme stabilizing system. The enzyme stabilizing system can include any stabilizing agent that is
compatible with the detersive enzyme. Suitable enzyme stabilizing agents can include, but are not limited to: calcium
ions, boric acid, glycerine, propylene glycol, short chain carboxylic acid, boronic acid, and mixtures thereof.

Bleaching System

[0066] Any suitable bleaching system comprising any suitable bleaching agent in any suitable amount or form may
be used herein. Suitable bleaching agents include, but are not limited to: halogenated bleaches and oxygen bleaches.
[0067] Any suitable oxygen bleach may be used herein. Suitable oxygen bleaches can be any convenient conventional
oxygen bleach, including hydrogen peroxide. For example, perborate, e.g., sodium perborate (any hydrate, e.g. mono-
or tetra-hydrate), potassium perborate, sodium percarbonate, potassium percarbonate, sodium peroxyhydrate, potas-
sium peroxyhydrate, sodium pyrophosphate peroxyhydrate, potassium pyrophosphate peroxyhydrate, sodium peroxide,
potassium peroxide, or urea peroxyhydrate can be used herein. Organic peroxy compounds can also be used as oxygen
bleaches. Examples of these are benzoyl peroxide and the diacyl peroxides. Mixtures of any convenient oxygen bleaching
sources can also be used.
[0068] Any suitable halogenated bleach may be used herein. Suitable halogenated bleaches may include chlorine
bleaches. Suitable chlorine bleaches can be any convenient conventional chlorine bleach. Such compounds are often
divided in to two categories namely, inorganic chlorine bleaches and organic chlorine bleaches. Examples of the former
are sodium hypochlorite, calcium hypochlorite, potassium hypochlorite, magnesium hypochlorite and chlorinated triso-
dium phosphate dodecahydrate. Examples of the latter are potassium dichloroisocyanurate, sodium dichloroisocyanu-
rate, 1,3-dichloro-5,5-dimethlhydantoin, N-chlorosulfamide, chloramine T, dichloramine T, chloramine B, dichloramine
T, N,N’-dichlorobenzoylene urea, paratoluene sulfondichoroamide, trichloromethylamine, N-chlorosuccinimide, N,N’-
dichloroazodicarbonamide, N-chloroacetyl urea; N,N’-dichlorobiuret and chlorinated dicyandamide.
[0069] The bleaching system may also comprise transition metal-containing bleach catalysts, bleach activators, and
mixtures thereof. Bleach catalysts suitable for use include, but are not limited to: the manganese triazacyclononane and
related complexes (see U.S. Pat. No. 4,246,612, U.S. Pat. No. 5,227,084); Co, Cu, Mn and Fe bispyridylamine and
related complexes (see U.S. Pat. No. 5,114,611); and pentamine acetate cobalt (III) and related complexes (see U.S.
Pat. No. 4,810,410) at levels from 0% to about 10.0%, by weight; and alternatively, from about 0.0001 % to about 1.0%.
[0070] Typical bleach activators suitable for use include, but are not limited to: peroxyacid bleach precursors, precursors
of perbenzoic acid and substituted perbenzoic acid; cationic peroxyacid precursors; peracetic acid precursors such as
TAED, sodium acetoxybenzene sulfonate and pentaacetylglucose; pernonanoic acid precursors such as sodium 3,5,5-
trimethylhexanoyloxybenzene sulfonate (iso-NOBS) and sodium nonanoyloxybenzene sulfonate (NOBS); amide sub-
stituted alkyl peroxyacid precursors (EP Pat. No. 0170386); and benzoxazin peroxyacid precursors (EP Pat. No. 0332294
and EP Pat. No. 0482807) at levels from 0% to about 10.0%, by weight; or from about 0.1% to about 1.0%.
[0071] In certain embodiments, the bleaching agent, bleach catalyst, and/or bleach activator may be encapsulated
with any suitable encapsulant that is compatible with the aqueous ADW detergent composition and any bleach-sensitive
adjunct ingredient (e.g. enzymes). For example, sulfate/carbonate coatings may be provided to control the rate of release
as disclosed in UK Pat. No. GB 1466799.
[0072] Examples of suitable bleaching agents and bleaching systems may be disclosed in the following publications:
GB-A-836988, GB-A-855735, GB-A-864798, GB-A-1147871, GB-A-1586789, GB-A-1246338, and GB-A-2143231. In
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other embodiments, the bleaching agent or bleaching system may be present in an amount from about 0% to about
30% by weight, or about 1% to about 15% by weight, or from about 1% to about 10% by weight, and alternatively from
about 2% to about 6% by weight of composition.

Polyvalent Metals

[0073] The present compositions may also comprise polyvalent metal compounds, such as salts, inorganic salts,
oxides and mixtures thereof.
[0074] Suitable polyvalent metal compounds include aluminum acetate, aluminum ammonium sulfate, aluminum chlo-
rate, aluminum chloride, aluminum chlorohydrate, aluminum diformate, aluminum fluoride, aluminum formoacetate,
aluminum hydroxide, aluminum lactate, aluminum laurate, aluminum metaphosphate, aluminum monostearate, alumi-
num monostearate, aluminum nitrate, aluminum oleate, aluminum oxide, aluminum oxylate, aluminum palmitate, alu-
minum phosphate, aluminum potassium sulfate, aluminum resinate, aluminum salicylate, aluminum silicates, aluminum
sodium sulfate, aluminum stearate,aluminum sulfate, aluminum tartrate, aluminum triformate, basic zinc carbonate,
hydrozincite, magnesium acetate, magnesium acetylacetonate, magnesium aluminate, magnesium ammonium phos-
phate, magnesium benzoate, magnesium biophosphate, magnesium borate, magnesium borocitrate, magnesium
bromate, magnesium bromide, magnesium calcium chloride, magnesium chlorate, magnesium chloride, magnesium
chromate, magnesium citrate, magnesium dichromate, magnesium fluoride, magnesium fluosilicate, magnesium for-
mate, magnesium gluconate, magnesium glycerophosphate, magnesium hydroxide, magnesium lauryl sulfate, magne-
sium nitrate, magnesium oleate, magnesium oxide, magnesium perborate, magnesium perchlorate, magnesium per-
manganate, magnesium phosphate dibasic, magnesium phosphate monobasic, magnesium phosphate tribasic, mag-
nesium pyrophosphate, magnesium salicylate, magnesium silicate, magnesium stagnate, magnesium stannide, mag-
nesium sulfate, magnesium sulfide, magnesium sulfite, magnesium trisilicate, zinc acetate, zinc bacitracin, zinc benzoate,
zinc borate, zinc bromate, zinc bromide, zinc carbonate, zinc chlorate, zinc chloride, zinc ethysulfate, zinc fluorosilicate,
zinc formate, zinc gluconate, zinc hydrosulfite, zinc hydroxide, zinc lactate, zinc laurate, zinc linoleate, zinc malate, zinc
nitrate, zinc oxide, zinc perborate, zinc phosphate, zinc salicylate, zinc silicate, zinc stearate, zinc sulfamate, zinc sulfate,
zinc sulfide, zinc sulfite, zinc tartrate, and mixtures thereof.

Product Form

[0075] The liquid ADW detergent composition may be provided in the form of a kit, wherein said kit comprises a
package comprising: (a) the liquid ADW composition described herein, and (b) instructions for use of said composition
to treat glassware and/or metal and reduce glassware and/or metal surface corrosion in an automatic dishwashing
appliance.
[0076] The liquid ADW detergent composition may also be provided in the form of a unit dose pouch. Water-soluble
liquid-encapsulated unit dose pouches are generally known in the art, and a suitable for delivery of the present compo-
sitions. Examples of such unit dose pouches include capsules, tablets, multi-phase tablets, coated tablets, single-com-
partment water-soluble pouches, multi-compartment water-soluble pouches, and combinations thereof; and the com-
position may be in at least one or more of the following forms: liquids, liquigels, gels, foams, creams, and pastes.

EXAMPLES

[0077] The following examples of ADW detergent compositions are provided for purposes of showing certain embod-
iments, and as such are not intended to be limiting in any manner. The examples demonstrate liquid ADW detergent
compositions which may be formed using the premix described herein. Examples 1 to 3 an according to the invention.

EXAMPLES

Ingredients 1 2 3 4 5

Sodium carbonate 11.0 11.50 11.68 11.79 11.55

Sodium Sulfate - 6.00 - - 6.63

Sodium silicate 7.8 7.8 4.2 4.3 -

Zinc Carbonate AC 0.1 0.1 0.1 - -

LFNI surfactant1 8 10 8 8 10

Dispersant polymer2 7.00 6.25 6.15 6.78 6.20
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[0078] With reference to the polymers described herein, the term weight-average molecular weight is the weight-
average molecular weight as determined using gel permeation chromatography according to the protocol found in
Colloids and Surfaces, Physico Chemical & Engineering Aspects, Vol. 162, 2000, pg. 107-121. The units are Daltons.
[0079] It should be understood that every maximum numerical limitation given throughout this specification would
include every lower numerical limitation, as if such lower numerical limitations were expressly written herein. Every
minimum numerical limitation given throughout this specification will include every higher numerical limitation, as if such
higher numerical limitations were expressly written herein. Every numerical range given throughout this specification
will include every narrower numerical range that falls within such broader numerical range, as if such narrower numerical
ranges were all expressly written herein.
[0080] The dimensions and other values disclosed herein are not to be understood as being strictly limited to the exact
numerical values recited. Instead, unless otherwise specified, each such value is intended to mean both the recited
value and a functionally equivalent range surrounding that value. For example, a dimension disclosed as "40 mm" is
intended to mean "about 40 mm."

Claims

1. A liquid ADW detergent composition charcterised by:

a) an alkali metal carbonate;
b) a dispersant polymer;
c) from 0.5 wt. % to 10 wt. % of an alkali metal silicate;
d) a low-foaming non-ionic surfactant;
e) enzymes; and
f) water;

wherein said composition exhibits a viscosity at 1 sec-1 of from 5,000 Cps - 40,000 Cps, as measured at 25°C using
an Advance Rheometer AR2000 as specified in the description and wherein said composition is free of a phosphate
builder.

2. A method of making a liquid ADW detergent composition according to claim 1 comprising the successive steps of:

a) forming a solution premix comprising:

i) water;
ii) an alkali metal carbonate;
iii) a dispersant polymer; and

b) adding an alkali metal silicate to said solution premix;
c) adding enzymes

(continued)

EXAMPLES

Ingredients 1 2 3 4 5

Sodium hypochlorite - - - 1.1 -

Sodium perborate 12.8 12.8 9.3 - -

Catalyst / activator3 0.013 0.013 0.013 - -

Protease enzyme 2.2 2.2 0.3 - 1.3

Amylase enzyme 1.7 1.7 0.9 - 0.2

Aesthetic enhancing agents / Fillers /Water Balance Balance Balance Balance Balance

1 POLY-TERGENT® SLF-18B available from Olin Corporation
2 Acusol®425N - available from Rohm & Haas
3 Pentamine acetate cobalt (III) / sodium nonanoyloxybenzene sulfonate
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wherein said composition comprises a low-foaming nonionic surfactant and wherein said composition is free of a
phosphate builder.

3. A method according to claim 2, further comprising the step of heating said premix to a temperature of from about
40°C to about 75°C.

4. A method according to claim 3, further comprising the step of cooling said liquid ADW detergent composition to from
about 20°C to about 30°C

5. The method according to Claim 2 wherein said detergent composition comprises an adjunct ingredient selected
from the group consisting of: co-surfactants, suds suppressors, builders, sequestrants, bleaching agents, bleach
activators, bleach catalysts, enzyme stabilizers, thickening agents, chelating agents, alkalinity sources, pH buffering
agents, water softening agents, secondary solubility modifiers, soil release polymers, dispersant polymers, hydrot-
ropes, fillers, binders, carrier mediums, oils, organic solvents, antibacterial actives, abrasives, anti-redeposition
agents, anti-tarnish agents, anti-corrosion agents, processing aids, plasticizers, aesthetic enhancing agents, pre-
servatives, and mixtures thereof.

6. The method according to Claim 5 comprising a builder selected from the group consisting of citrates, aluminosilicates,
silicates, polycarboxylates, fatty acids, metal ion sequestrants, and mixtures thereof.

7. The liquid ADW composition according to Claim 1, wherein said dispersant polymer is a polymeric polycarboxylate,
and/or copolymeric polycarboxylate.

8. The liquid ADW composition according to Claim 1 wherein said alkali metal silicate is comprised in an amount of
from about 0.5 to about 3 wt. %.

9. The liquid ADW detergent composition according to Claim 1, wherein said composition is provided in the form of a
kit, wherein said kit comprises a package comprising: (a) said composition according to Claim 1, and (b) instructions
for use of said composition to treat glassware and reduce glassware surface corrosion in an automatic dishwashing
appliance.

10. The liquid ADW composition according to Claim 1, wherein said composition is provided in the form of a unit dose
selected from the group consisting of capsules, single-compartment water-soluble pouches, multi-compartment
water-soluble pouches, and combinations thereof; and wherein said composition is in at least one or more of the
following forms: liquids, liquigels, gels, foams, creams, and pastes.

Patentansprüche

1. Flüssige ADW-Spülmittelzusammensetzung, gekennzeichnet durch:

a) ein Alkalimetallcarbonat;
b) ein Dispergierpolymer;
c) von 0,5 Gew.-% bis 10 Gew.-% eines Alkalimetallsilikats;
d) ein schwach schäumendes nichtionisches Tensid;
e) Enzyme; und
f) Wasser;

wobei die Zusammensetzung eine Viskosität von 5.000 cP - 40.000 cP bei 1 s-1 aufweist, wie bei 25 °C unter
Verwendung eines Advance Rheometer AR 2000 wie in der Beschreibung spezifiziert gemessen, und wobei die
Zusammensetzung frei von einem Phosphat-Builder ist.

2. Verfahren zur Herstellung einer flüssigen ADW-Spülmittelzusammensetzung nach Anspruch 1, umfassend die fol-
genden aufeinanderfolgenden Schritte:

a) Bilden einer Lösungsvormischung, umfassend:

i) Wasser;
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ii) ein Alkalimetallcarbonat;
iii) ein Dispergierpolymer; und

b) Zugeben eines Alkalimetallsilikats zu der Lösungsvormischung;
c) Zugeben von Enzymen,

wobei die Zusammensetzung ein schwach schäumendes nichtionisches Tensid umfasst und wobei die Zusammen-
setzung frei von einem Phosphat-Builder ist.

3. Verfahren nach Anspruch 2, ferner umfassend den Schritt des Erhitzens der Vormischung auf eine Temperatur von
etwa 40 °C bis etwa 75 °C.

4. Verfahren nach Anspruch 3, ferner umfassend den Schritt des Abkühlens der flüssigen ADW-Spülmittelzusammen-
setzung auf von etwa 20 °C bis etwa 30 °C.

5. Verfahren nach Anspruch 2, wobei die Spülmittelzusammensetzung einen Zusatzbestandteil umfasst, der ausge-
wählt ist aus der Gruppe bestehend aus: Cotensiden, Schaumunterdrückern, Buildem, Sequestriermitteln, Bleich-
mitteln, Bleichaktivatoren, Bleichkatalysatoren, Enzymstabilisatoren, Verdickungsmitteln, Chelatbildnern, Alkalini-
tätsquellen, pH-Puffermitteln, Wasserweichmachem, sekundären Löslichkeitsmodifizierungsmitteln, Schmutzaus-
waschpolymeren, Dispergierpolymeren, Hydrotropika, Füllmitteln, Bindemitteln, Trägermedien, Ölen, organischen
Lösungsmitteln, antibakteriellen Wirkstoffen, Schleifmitteln, Antiwiederablagerungsmitteln, Anlaufschutzmitteln,
Korrosionsschutzmitteln, Verarbeitungshilfsmitteln, Weichmachern, Ästhetikverbesserungsmitteln, Konservie-
rungsstoffen und Mischungen davon.

6. Verfahren nach Anspruch 5, umfassend einen Builder, ausgewählt aus der Gruppe bestehend aus Citraten, Alumi-
nosilikaten, Silikaten, Polycarboxylaten, Fettsäuren, Metallionensequestriermitteln und Mischungen davon.

7. Flüssige ADW-Zusammensetzung nach Anspruch 1, wobei das Dispergierpolymer ein polymeres Polycarboxylat
und/oder copolymeres Polycarboxylat ist.

8. Flüssige ADW-Zusammensetzung nach Anspruch 1, wobei das Alkalimetallsilikat in einer Menge von etwa 0,5 bis
etwa 3 Gew.-% enthalten ist.

9. Flüssige ADW-Spülmittelzusammensetzung nach Anspruch 1, wobei die Zusammensetzung in der Form eines Sets
bereitgestellt ist, wobei das Set eine Verpackung umfasst, umfassend: (a) die Zusammensetzung nach Anspruch
1 und (b) Anweisungen zum Gebrauch der Zusammensetzung zum Behandeln von Glas und Reduzieren von
Glasoberflächenkorrosion in einer automatischen Geschirrspülmaschine.

10. Flüssige ADW-Zusammensetzung nach Anspruch 1, wobei die Zusammensetzung in der Form einer Einheitsdosis
bereitgestellt ist, die ausgewählt ist aus der Gruppe bestehend aus Kapseln, wasserlöslichen Einzelkammerbeuteln,
wasserlöslichen Mehrkammerbeuteln und Kombinationen davon; und wobei die Zusammensetzung in mindestens
einer oder mehreren der folgenden Formen vorliegt: Flüssigkeiten, Flüssiggelen, Gelen, Schäumen, Cremes und
Pasten.

Revendications

1. Composition détergente de lavage automatique de la vaisselle (LAV) caractérisée par :

a) un carbonate de métal alcalin ;
b) un polymère dispersant ;
c) de 0,5 % en poids à 10 % en poids d’un silicate de métal alcalin ;
d) un agent tensioactif non ionique à faible pouvoir moussant ;
e) des enzymes ; et
f) de l’eau ;

où ladite composition présente une viscosité à 1 s-1 allant de 5000 cP à 40 000 cP, telle que mesurée à 25 °C en
utilisant un rhéomètre Advance AR 2000 tel que spécifié dans la description et où ladite composition est exempte
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d’un adjuvant phosphate.

2. Procédé de fabrication d’une composition détergente LAV liquide selon la revendication 1, comprenant les étapes
successives consistant à :

a) former un prémélange en solution comprenant :

i) de l’eau ;
ii) un carbonate de métal alcalin ;
iii) un polymère dispersant ; et

b) ajouter un silicate de métal alcalin audit prémélange en solution ;
c) ajouter des enzymes

dans lequel ladite composition comprend un agent tensioactif non ionique à faible pouvoir moussant et dans lequel
ladite composition est exempte d’un adjuvant phosphate.

3. Procédé selon la revendication 2, comprenant en outre l’étape de chauffage dudit prémélange à une température
allant d’environ 40 °C à environ 75 °C.

4. Procédé selon la revendication 3, comprenant en outre l’étape de refroidissement de ladite composition détergente
LAV liquide à une température d’environ 20 °C à environ 30 °C

5. Procédé selon la revendication 2, dans lequel ladite composition détergente comprend un ingrédient additif choisi
dans le groupe constitué de : co-tensioactifs, suppresseurs de mousse, adjuvants, agents séquestrants, agents de
blanchiment, activateurs de blanchiment, catalyseurs de blanchiment, agents stabilisant les enzymes, agents épais-
sissants, agents chélatants, sources d’alcalinité, agents de tampon de pH, agents d’adoucissement de l’eau, agents
modifiant la solubilité secondaires, polymères de libération des salissures, polymères dispersants, hydrotropes,
charges, liants, milieux formant véhicule, huiles, solvants organiques, agents actifs antibactériens, abrasifs, agents
antiredéposition, agents anti-ternissement, agents anticorrosion, auxiliaires de traitement, plastifiants, agents amé-
liorant l’esthétique, conservateurs et leurs mélanges.

6. Procédé selon la revendication 5, comprenant un adjuvant choisi dans le groupe constitué de citrates, aluminosili-
cates, silicates, polycarboxylates, acides gras, agents séquestrants d’ions métalliques et leurs mélanges.

7. Composition LAV liquide selon la revendication 1, dans laquelle ledit polymère dispersant est un polycarboxylate
polymère et/ou un polycarboxylate copolymère.

8. Composition LAV liquide selon la revendication 1, dans laquelle ledit silicate de métal alcalin est compris en une
quantité d’environ 0,5 à environ 3 % en poids.

9. Composition détergente LAV liquide selon la revendication 1, où ladite composition est fournie sous la forme d’une
trousse, dans laquelle ladite trousse comprend un emballage comprenant : (a) ladite composition selon la revendi-
cation 1, et (b) un mode d’emploi pour une utilisation de ladite composition pour traiter la verrerie et réduire la
corrosion de surface de la verrerie dans un appareil de lavage automatique de la vaisselle.

10. Composition LAV selon la revendication 1, où ladite composition est fournie sous la forme d’une dose unitaire choisie
dans le groupe constitué de capsules, sachets hydrosolubles à un seul compartiment, sachets hydrosolubles à
compartiments multiples et leurs combinaisons ; et dans laquelle ladite composition est sous au moins une ou
plusieurs des formes suivantes : liquides, liquigels, gels, mousses, crèmes et pâtes.
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