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(57) The present invention relates to a cleaning
composition suitable for cleaning dishware. The compo-
sition comprises an anionic surfactant, preferably

branched and a linear or cyclic carboxylic acid or salt
thereof, such that where the acid/salt is linear it com-
prises from 1 to 6 carbon atoms and where the acid is
cyclic it comprises greater than 3 carbon atoms.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a cleaning composition suitable for use in dishwashing. The dishwashing
composition provides improved soil removal and especially greasy soil removal without negatively impacting the feel
of the product on the surface of the dishware or the users hands, when rinsing.

BACKGROUND

[0002] Hand dishwashing composition are well known in the art. They may come in the form of pastes, gels, block,
but most commonly in the form of a liquid. Such products are generally formulated to provide a number of widely diverse
performance and aesthetics properties and characteristics. The majority of the cleaning performance is generally pro-
vided by surfactants that will provide acceptable solubilization and removal of food soils, especially greasy soils, from
dishware being cleaned with, or in aqueous solutions formed from such products. However there is a continuing effort
by formulators of liquid dishwashing compositions to incorporate additional components into dishwashing detergents
to provide consumers with improved cleaning benefits.
[0003] The Applicants have found that while improving the cleaning performance of the dishwashing composition,
rinse feel is also affected. By "rinse feel" it is meant the feel of the hands/dishware when composition is applied thereto,
and especially when rinsing the dishware with water. The Applicants have found that whilst the formulator can improve
dishwashing performance, especially on greasy soils, by including anionic surfactants the consequence of such for-
mulation is the slipperiness of the dishes.
[0004] It is therefore an object of the present invention to improve the rinse feel of the users hands and dishware
and prevent or at least reduce the slipperiness feeling provided by the dishwashing detergent composition. This ob-
jective has been met by the invention described herein

SUMMARY OF THE INVENTION

[0005] According to the present invention there is provided a cleaning composition having a pH of above 7 and
comprising an anionic surfactant having from 0 to 5 mols of alkoxyl groups and a linear or cyclic carboxylic acid or salt
thereof, such that where the acid/salt is linear it comprises from 1 to 6 carbon atoms and where the acid is cyclic it
comprises greater than 3 carbon atoms.
[0006] In a further aspect of the present invention there is also provided a process for cleaning dishware comprising
contacting the dishware with a composition as described in the preceding sentence.
[0007] In yet a further aspect of the present invention there is provided the use of an anionic surfactant comprising
on average greater than 30% branching and from 0 to 5 mols of alkoxy group to provide improved rinse feel. Also
provided herein is the use of a linear or cyclic carboxylic acid or salt thereof, such that where the acid/salt is linear it
comprises from 1 to 6 carbon atoms and where the acid is cyclic it comprises greater than 3 carbon atoms to provide
improved rinse feel.

DETAILED DESCRIPTION OF THE INVENTION

[0008] The present invention relates to a dishwashing composition. The composition may be in any suitable form,
but is preferably in gel, paste and most preferably liquid form. The composition of the present invention has a pH as
measured in a 10% solution thereof, of above 6. More preferably the composition has a pH of greater and 7, most
preferably between 8 and 10.
[0009] In order to maintain the pH at the optimum level it may be preferably to include a buffering agent capable of
providing a generally more alkaline pH in the composition and in dilute solutions. Dishwashing compositions of the
present invention may therefore contain from 0.1% to 15%, preferably from 1% to 10%, most preferably from 2% to
8%, by weight, of a buffering agent. The pKa value of this buffering agent should be about 0.5 to 1.0 pH units below
the desired pH value of the composition (determined as described above Preferably, the pKa of the buffering agent
should be greater than 5.
[0010] Preferred inorganic buffers/alkalinity sources include the alkali metal carbonates, alkali metal hydroxides and
alkali metal phosphates, e.g., sodium carbonate, sodium hydroxide, sodium polyphosphate.
[0011] The buffering agent may be an active detergent in its own right, or it may be a low molecular weight, organic
or inorganic material that is used in this composition solely for maintaining an alkaline pH. Preferred buffering agents
for compositions of this invention are nitrogen-containing materials. Some examples are amino acids such as lysine
or lower alcohol amines like mono-, di-, and tri-ethanolamine. The diamines, described in detail above, also act as
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buffering agents and are preferred buffering agents. Preferred buffering system for use in the present detergent com-
positions include a combination of 0.5 % diamine and 2.5 % citrate and a combination of 0.5 % diamine, 0.75 %
potassium carbonate and 1.75 % sodium carbonate. Other preferred nitrogen-containing buffering agents are Tri(hy-
droxymethyl)amino methane (HOCH2)3CNH3 (TRIS), 2-amino-2-ethyl-1,3-propanediol, 2-amino-2-methyl-propanol,
2-amino-2-methyl-1,3-propanol, disodium glutamate, N-methyl diethanolamide, 1,3-diamino-propanol N,N'-tetra-me-
thyl-1,3-diamino-2-propanol, N,N-bis(2-hydroxyethyl)glycine (bicine) and N-tris (hydroxymethyl)methyl glycine (tri-
cine). Mixtures of any of the above are also acceptable. For additional buffers see McCutcheon's EMULSIFIERS AND
DETERGENTS, North American Edition, 1997, McCutcheon Division, MC Publishing Company Kirk and WO 95/07971
both of which are incorporated herein by reference.

Anionic Surfactant

[0012] The compositions of the present invention comprise an anionic surfactant as an essential feature thereof. The
anionic surfactant may be any suitable commonly available anionic surfactant comprising from 0 to 5 mols of alkoxyl
groups.
[0013] Suitable anionic surfactants for use in the compositions herein include water-soluble salts or acids of the
formula ROSO3M wherein R preferably is a C6-C20 linear or branched hydrocarbyl, preferably an alkyl or hydroxyalkyl
having a C10-C20 alkyl component, more preferably a C10-C14 alkyl or hydroxyalkyl, and M is H or a cation, e.g., an
alkali metal cation or ammonium or substituted ammonium, but preferably sodium.
[0014] Other suitable anionic surfactants for use herein are water-soluble salts or acids of the formula RO(A)mSO3M
wherein R is an unsubstituted linear or branched C6-C20 alkyl or hydroxyalkyl group having a C10-C20 alkyl component,
preferably a C12-C20 alkyl or hydroxyalkyl, more preferably C12-C14 alkyl or hydroxyalkyl, A is an ethoxy or propoxy
unit, m is greater than zero, typically between about 0.5 and 5, more preferably between 0.5 and 2, and M is H or a
cation which can be, for example, a metal cation, ammonium or substituted-ammonium cation. Alkyl ethoxylated sul-
fates as well as alkyl propoxylated sulfates are contemplated herein. Exemplary surfactants are C10-C14 alkyl poly-
ethoxylate (1.0) sulfate, C10-C14 polyethoxylate (1.0) sulfate, C10-C14 alkyl polyethoxylate (2.25) sulfate, C10-C14 pol-
yethoxylate (2.25) sulfate, C10-C14 alkyl polyethoxylate (3.0) sulfate, C10-C14 polyethoxylate (3.0) sulfate, and C10-C14
alkyl polyethoxylate (4.0) sulfate, C10-C18 polyethoxylate (4.0) sulfate. In a preferred embodiment the anionic surfactant
is a mixture of alkoxylated, preferably ethoxylated and non-alkoxylated sulfate surfactants. In such a preferred embod-
iment the preferred average degree of alkoxylation is from 0.4 to 0.8.
[0015] Other particularly suitable anionic surfactants for use herein are alkyl sulphonates including water-soluble
salts or acids of the formula RSO3M wherein R is a C6-C20 linear or branched, saturated or unsaturated alkyl group,
preferably a C10-C20 alkyl group and more preferably a C10-C14 alkyl group, and M is H or a cation, e.g., an alkali metal
cation (e.g., sodium, potassium, lithium), or ammonium or substituted ammonium (e.g., methyl-, dimethyl-, and trimethyl
ammonium cations and quaternary ammonium cations, such as tetramethyl-ammonium and dimethyl piperdinium cat-
ions and quaternary ammonium cations derived from alkylamines such as ethylamine, diethylamine, triethylamine, and
mixtures thereof, and the like).
[0016] Suitable alkyl aryl sulphonates for use herein include water- soluble salts or acids of the formula RSO3M
wherein R is an aryl, preferably a benzyl, substituted by a C6-C20 linear or branched saturated or unsaturated alkyl
group, preferably a C12-C16 alkyl group and more preferably a C10-C14 alkyl group, and M is H or a cation, e.g., an
alkali metal cation (e.g., sodium, potassium, lithium, calcium, magnesium etc) or ammonium or substituted ammonium
(e.g., methyl-, dimethyl-, and trimethyl ammonium cations and quaternary ammonium cations, such as tetramethyl-
ammonium and dimethyl piperdinium cations and quaternary ammonium cations derived from alkylamines such as
ethylamine, diethylamine, triethylamine, and mixtures thereof, and the like).
[0017] In a further preferred embodiment the carbon chain of the anionic surfactant comprises alkyl, preferably C1-4
alkyl branching units. The average percentage branching of the anionic surfactant is greater than 30%, more preferably
from 35% to 80% and most preferably from 40% to 60%. Such average percentage of branching can be achieved by
formulating the composition with one or more anionic surfactants all of which are preferably greater than 30% branched,
more preferably from 35% to 80% and most preferably from 40% to 60%. Alternatively and more preferably, the com-
position may comprise a combination of branched anionic surfactant and linear anionic surfactant such that on average
the percentage of branching of the total anionic surfactant combination is greater than 30%, more preferably from 35%
to 80% and most preferably from 40% to 60%.
[0018] The anionic surfactant comprising on average less than 4 moles of alkoxy groups is preferably present at a
level of at least 10%, more preferably from 15% to 40% and most preferably from 20% to 35% by weight of the total
composition. The anionic surfactant comprising on average at least 4 moles of alkoxy groups is preferably present at
a level of at least 20%, more preferably from 25% to 35% by weight of the total composition.
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Carboxylic Acid

[0019] The compositions according to the present invention also comprise a linear or cyclic carboxylic acid or salt
thereof. Where the acid or salt thereof is linear, it comprises from 1 to 6 carbon atoms whereas where the acid is cyclic,
it comprises greater than 3 carbon atoms. The linear or cyclic carbon-containing chain of the carboxylic acid or salt
thereof may be substituted with a substituent group selected from the group consisting of hydroxyl, ester, ether, aliphatic
groups having from 1 to 6, more preferably 1 to 4 carbon atoms and mixtures thereof
[0020] The carboxylic acids or salts thereof preferably have a pKa1 of less than 7, more preferably from 1 to 3. The
carboxylic acid and salts thereof may comprise one or two or more carboxylic groups.
[0021] Suitable carboxylic acids or salts thereof are those having the general formula:

wherein R1, R2, R3, R4, R5, R6, R7 are selected from the group consisting of alkyl chain having from 1 to 3 carbon
atoms, hydroxy group, hydrogen, ester group, carboxylic acid group with the proviso that no more than 3 carboxylic
acid groups are present.
[0022] Preferred carboxylic acids are those selected from the group consisting of salicylic acid, maleic acid, acetyl
salicylic acid, 3 methyl salicylic acid, 4 hydroxy isophthalic acid, dihydroxyfumaric acid, 1,2, 4 benzene tricarboxylic
acid, pentanoic acid and salts thereof and mixtures thereof. Where the carboxylic acid exists in the salt form, the cation
of the salt is preferably selected from alkali metal, alkaline earth metal, monoethanolamine, diethanolamine or trieth-
anolamine and mixtures thereof.
[0023] The carboxylic acid or salt thereof is preferably present at the level of from 0.1 % to 5%, more preferably from
0.2% to 1% and most preferably from 0.25% to 0.5%.
[0024] As described above the compositions herein are used to provide improved rinse feel as defined below. The
Applicants believe to have found that the presence of anionic surfactants, especially when present in higher amounts
in the region of 15-35% by weight of the composition, results in the composition imparting a slippery feel to the hands
of the user and the dishware. This feeling of slipperiness is reduced when using the compositions as defined herein i.
e. the rinse feel becomes draggy. Although not wishing to be bound by theory it is the Applicants belief that the carboxylic
acid provides this benefit. Moreover, it is also believed that formulating the composition with anionic surfactant, the
carbon chain of which is branched such that the anionic surfactant comprises on average greater than 30% branching,
can also provide or improve the rinse feel.
[0025] By the term "rinse feel" it is meant the feel of the hands of the user or the feel of the user hands on the
dishware, especially when rinsing the dish with water. The type of rinse feel provided by a composition can be described
as either "slippery", where it is perceived that composition and rinse water are more difficult to remove from the surface
as opposed to "draggy" where it is perceived that the composition and rinse water are comparatively easier to remove.
"Draggy" rinse feel can equally be detected as an increase in friction between skin of the user or between skin and
dishware. By the term "improved rinse feel" it is meant herein that the compositions of the present invention provide a
comparatively more "draggy" rinse feel when compared with a composition not comprising either branched anionic
surfactant or carboxylic acid as defined herein or mixtures thereof.

Process of Cleaning Dishware

[0026] The present invention also relates to a process for cleaning dishware. The dishware is contacted with a com-
position as described above. The composition may be applied to the dishware neat or in dilute form. Thus the dishware
may be cleaned singly by applying the composition to the dishware and optionally but preferably subsequently rinsing
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before drying. Alternatively, the composition can be mixed with water in a suitable vessel, for example a basin, sink or
bowl and thus a number of dishes can be cleaned using the same composition and water (dishwater). In a further
alternative process the product can be used in dilute form in a suitable vessel as a soaking medium for, typically
extremely dirty, dishware. As before the dishware can be optionally, although preferably, rinsed before allowing to dry.
Drying make take place passively by allowing for the natural evaporation of water or actively using any suitable drying
equipment, for example a cloth or towel.

Optional Ingredients

[0027] The compositions of the present invention may also comprise optional ingredients for example diamine, ad-
ditional surfactants, solvents, polymeric suds stabiliser, enzymes, builder, perfume, chelating agent and mixtures there-
of.
[0028] All parts, percentages and ratios used herein are expressed as percent weight unless otherwise specified.
All documents cited are, in relevant part, incorporated herein by reference.

Solvent

[0029] The present compositions may preferably comprise a solvent. Suitable solvents include diols polymeric glycols
and mixtures of both diols and polymeric glycols. Diols suitable for use in the present invention have the following
formula:

wherein n = 0- 3, R7 = H, methyl or ethyl; and R8 = H, methyl, ethyl, propyl, isopropyl, butyl and isoubutyl. Preferred
diols include propylene glycol, 1,2 hexanediol, 2-ethyl-1,3-hexanediol and 2,2,4-trimethyl-1,3-pentanediol. When diols
are present, the present compositions will comprise at least about 0.5 %, more preferably at least about 1%, even
more preferably still, at least about 3% by weight of the composition of diols. The composition will also preferably
contain no more than about 20%, more preferably no more than about 10%, even more preferably, no more than about
6% by weight of the composition of diols.
[0030] Polymeric glycols, which comprise ethylene oxide (EO) and propylene oxide (PO) groups may also be included
in the present invention. These materials are formed by adding blocks of ethylene oxide moieties to the ends of poly-
propylene glycol chains. Polymeric gycols suitable for use in the present invention are of the following formula:

wherein x+y is from about 17 to 68, and x/(x+y) is from about 0.25 to 1.0. A preferred polymeric glycol is a polyproylene
glycol (corresponding to when y ≈ 0) having an average molecular weight of between about 1000 to about 5000, more
preferably between about 2000 to about 4000, most preferably about 2000 to about 3000.
[0031] When polymeric glycols are present the present liquid detergent compositions will contain at least about 0.25
%, more preferably at least about 0.5 %, even more preferably still, at least about 0.75 % by weight of the composition
of polymeric glycols. The composition will also preferably contain no more than about 5 %, more preferably no more
than about 3 %, even more preferably, no more than about 2 % by weight of the composition.
[0032] To insure satisfactory physical stability, whenever polymeric glycols are added to a liquid dishwashing com-
position, it may be necessary to also include either a diol and/or an alkali metal inorganic salt, such as sodium chloride.
Suitable amounts of diols to provide physical stability are in the amounts in the ranges found above, while a suitable
amount of an alkali metal inorganic salt is at least about 0.1 % and less than about 1.5 %, preferably less than about
0.8 % by weight of the composition.
[0033] As discussed above, the addition of diols can improve the physical and enzymatic stability of a liquid dish-
washing composition.
[0034] Other suitable solvents include lower alkanols, diols, other polyols, ethers, amines, and the like may be used
in the present invention. Particularly preferred are the C1-C4 alkanols.

(PO)x(EO)yH
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[0035] Suitable solvents for use herein include ethers and diethers having from 4 to 14 carbon atoms, preferably
from 6 to 12 carbon atoms, and more preferably from 8 to 10 carbon atoms. Also other suitable solvents are glycols
or alkoxylated glycols, alkoxylated aromatic alcohols, aromatic alcohols, aliphatic branched alcohols, alkoxylated
aliphatic branched alcohols, alkoxylated linear C1-C5 alcohols, linear C1-C5 alcohols, C8-C14 alkyl and cycloalkyl
hydrocarbons and halohydrocarbons, C6-C16 glycol ethers and mixtures thereof.
[0036] Besides propylene glycol,polypropylene glycol and the diols illustrated above, other glycols according to the
formula: HO-CR1R2-OH wherein R1 and R2 are independently H or a C2-C10 saturated or unsaturated aliphatic hy-
drocarbon chain and/or cyclic are suitable and can be used herein. One such suitable glycol is dodecaneglycol.
[0037] Suitable alkoxylated glycols which can be used herein are according to the formula

wherein R is H, OH, a linear saturated or unsaturated alkyl of from 1 to 20 carbon atoms, preferably from 2 to 15 and
more preferably from 2 to 10, wherein R1 is H or a linear saturated or unsaturated alkyl of from 1 to 20 carbon atoms,
preferably from 2 to 15 and more preferably from 2 to 10, and A is an alkoxy group preferably ethoxy, methoxy, and/
or propoxy and n is from 1 to 5, preferably 1 to 2. Suitable alkoxylated glycols to be used herein are methoxy octadecanol
and/or ethoxyethoxyethanol.
[0038] Suitable aromatic alcohols which can be used herein are according to the formula R-OH wherein R is an alkyl
substituted or non-alkyl substituted aryl group of from 1 to 20 carbon atoms, preferably from 1 to 15 and more preferably
from 1 to 10. For example a suitable aromatic alcohol to be used herein is benzyl alcohol.
[0039] Suitable aliphatic branched alcohols which can be used herein are according to the formula R-OH wherein
R is a branched saturated or unsaturated alkyl group of from 1 to 20 carbon atoms, preferably from 2 to 15 and more
preferably from 5 to 12. Particularly suitable aliphatic branched alcohols to be used herein include 2-ethylbutanol and/
or 2-methylbutanol.
[0040] Suitable alkoxylated aliphatic branched alcohols which can be used herein are according to the formula R (A)
n-OH wherein R is a branched saturated or unsaturated alkyl group of from 1 to 20 carbon atoms, preferably from 2
to 15 and more preferably from 5 to 12, wherein A is an alkoxy group preferably butoxy, propoxy and/or ethoxy, and n
is an integer of from 1 to 5, preferably 1 to 2. Suitable alkoxylated aliphatic branched alcohols include 1-methylpropox-
yethanol and/or 2-methylbutoxyethanol.
[0041] Suitable linear C1-C5 alcohols which can be used herein are according to the formula R-OH wherein R is a
linear saturated or unsaturated alkyl group of from 1 to 5 carbon atoms, preferably from 2 to 4. Suitable linear C1-C5
alcohols are methanol, ethanol, propanol or mixtures thereof.
[0042] Other suitable solvents include, but are not limited to, butyl diglycol ether (BDGE), butyltriglycol ether, ter
amilic alcohol and the like. Particularly preferred solvents which can be used herein are butoxy propoxy propanol, butyl
diglycol ether, benzyl alcohol, butoxypropanol, ethanol, methanol, isopropanol and mixtures thereof.
[0043] Other suitable solvents for use herein include propylene glycol derivatives such as n-butoxypropanol or n-
butoxypropoxypropanol, water-soluble CARBITOL R solvents or water-soluble CELLOSOLVE R solvents; water-sol-
uble CARBITOL R solvents are compounds of the 2-(2-alkoxyethoxy)ethanol class wherein the alkoxy group is derived
from ethyl, propyl or butyl; a preferred water-soluble carbitol is 2-(2-butoxyethoxy)ethanol also known as butyl carbitol.
Water-soluble CELLOSOLVE R solvents are compounds of the 2-alkoxyethoxy ethanol class, with 2-butoxyethoxyeth-
anol being preferred. Other suitable solvents include benzyl alcohol, and diols such as 2-ethyl-1, 3-hexanediol and
2,2,4-trimethyl-1,3-pentanediol and mixtures thereof. Some preferred solvents for use herein are n-butoxypropoxypro-
panol, BUTYL CARBITOL Ò and mixtures thereof.
[0044] The solvents can also be selected from the group of compounds comprising ether derivatives of mono-, di-
and tri-ethylene glycol, butylene glycol ethers, and mixtures thereof. The molecular weights of these solvents are pref-
erably less than 350, more preferably between 100 and 300, even more preferably between 115 and 250. Examples
of preferred solvents include, for example, mono-ethylene glycol n-hexyl ether, mono-propylene glycol n-butyl ether,
and tri-propylene glycol methyl ether. Ethylene glycol and propylene glycol ethers are commercially available from the
Dow Chemical Company under the tradename "Dowanol" and from the Arco Chemical Company under the tradename
"Arcosolv". Other preferred solvents including mono- and di-ethylene glycol n-hexyl ether are available from the Union
Carbide company.
[0045] When present the composition will preferably contain at least about 0.01%, more preferably at least about
0.5%, even more preferably still, at least about 1% by weight of the composition of solvent. The composition will also
preferably contain no more than about 20%, more preferably no more than about 10%, even more preferably, no more
than about 8% by weight of the composition of solvent.
[0046] These solvents may be used in conjunction with an aqueous liquid carrier, such as water, or they may be
used without any aqueous liquid carrier being present. Solvents are broadly defined as compounds that are liquid at

R (A)n-R1-OH
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temperatures of 20°C-25°C and which are not considered to be surfactants. One of the distinguishing features is that
solvents tend to exist as discrete entities rather than as broad mixtures of compounds. Examples of suitable solvents
for the present invention include ethanol, propanol, isopropanol, 2-methyl pyrrolidinone, benzyl alcohol and morpholine
n-oxide. Preferred among these solvents are ethanol and isopropanol.

Diamines

[0047] Another optional although preferred ingredient of the compositions according to the present invention is a
diamine. In the context of a hand dishwashing composition, the "usage levels" of such diamine in the compositions
herein can vary depending not only on the type and severity of the soils and stains, but also on the wash water tem-
perature, the volume of wash water and the length of time the dishware is contacted with the wash water.
[0048] Since the habits and practices of the users of detergent compositions show considerable variation, the com-
position will preferably contain at least about 0.1%, more preferably at least about 0.2%, even more preferably, at least
about 0.25%, even more preferably still, at least about 0.5% by weight of said composition of diamine. The composition
will also preferably contain no more than about 15%, more preferably no more than about 10%, even more preferably,
no more than about 6%, even more preferably, no more than about 5%, even more preferably still, no more than abot
1.5% by weight of said composition of diamine.
[0049] It is preferred that the diamines used in the present invention are substantially free from impurities. That is,
by "substantially free" it is meant that the diamines are over 95% pure, i.e., preferably 97%, more preferably 99%, still
more preferably 99.5%, free of impurities. Examples of impurities which may be present in commercially supplied
diamines include 2-Methyl-1,3-diaminobutane and alkylhydropyrimidine. Further, it is believed that the diamines should
be free of oxidation reactants to avoid diamine degradation and ammonia formation.
[0050] Preferred organic diamines are those in which pK1 and pK2 are in the range of about 8.0 to about 11.5,
preferably in the range of about 8.4 to about 11, even more preferably from about 8.6 to about 10.75. Preferred materials
for performance and supply considerations are 1,3-bis(methylamine)-cyclohexane (pKa=10 to 10.5), 1,3 propane di-
amine (pK1=10.5; pK2=8.8), 1,6 hexane diamine (pK1=11; pK2=10), 1,3 pentane diamine (Dytek EP) (pK1=10.5;
pK2=8.9), 2-methyl 1,5 pentane diamine (Dytek A) (pK1=11.2; pK2=10.0). Other preferred materials are the primary/
primary diamines with alkylene spacers ranging from C4 to C8. In general, it is believed that primary diamines are
preferred over secondary and tertiary diamines.
[0051] Definition of pK1 and pK2 - As used herein, "pKa1" and "pKa2" are quantities of a type collectively known to
those skilled in the art as "pKa" pKa is used herein in the same manner as is commonly known to people skilled in the
art of chemistry. Values referenced herein can be obtained from literature, such as from "Critical Stability Constants:
Volume 2, Amines" by Smith and Martel, Plenum Press, NY and London, 1975. Additional information on pKa's can
be obtained from relevant company literature, such as information supplied by Dupont, a supplier of diamines.
[0052] As a working definition herein, the pKa of the diamines is specified in an all-aqueous solution at 25°C and for
an ionic strength between 0.1 to 0.5 M. The pKa is an equilibrium constant which can change with temperature and
ionic strength; thus, values reported in the literature are sometimes not in agreement depending on the measurement
method and conditions. To eliminate ambiguity, the relevant conditions and/or references used for pKa's of this invention
are as defined herein or in "Critical Stability Constants: Volume 2, Amines". One typical method of measurement is the
potentiometric titration of the acid with sodium hydroxide and determination of the pKa by suitable methods as described
and referenced in "The Chemist's Ready Reference Handbook" by Shugar and Dean, McGraw Hill, NY, 1990.
[0053] It has been determined that substituents and structural modifications that lower pK1 and pK2 to below about
8.0 are undesirable and cause losses in performance. This can include substitutions that lead to ethoxylated diamines,
hydroxy ethyl substituted diamines, diamines with oxygen in the beta (and less so gamma) position to the nitrogen in
the spacer group (e.g., Jeffamine EDR 148). In addition, materials based on ethylene diamine are unsuitable.
[0054] The diamines useful herein can be defined by the following structure:

wherein R2-5 are independently selected from H, methyl, -CH3CH2, and ethylene oxides; Cx and Cv are independently
selected from methylene groups or branched alkyl groups where x+y is from about 3 to about 6; and A is optionally
present and is selected from electron donating or withdrawing moieties chosen to adjust the diamine pKa's to the
desired range. If A is present, then x and y must both be 1 or greater.
[0055] Examples of preferred diamines can be found in the copending provisional patent application of Phillip Kyle
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Vinson et al., entitled "Dishwashing Detergent Compositions Containing Organic Diamines for Improved Grease Clean-
ing, Sudsing, Low Temperature Stability and Dissolution", having P & G Case No. 7167P, application serial no.
60/087,693, and filed on June 2, 1998, which is hereby incorporated by reference.

Additional surfactants

[0056] The compositions of the present invention may optionally although preferably comprise an additonal sur-
factant. Additional surfactants may be selected from the group consisting of amphoternic, zwitterionic, nonionic other
anionic, cationic surfactants and mixtures thereof.
[0057] Amphoteric surfactants are preferred additional surfatcants. The amphoteric surfactants useful in the present
invention are preferably selected from amine oxide surfactants. Amine oxides are semi-polar nonionic surfactants and
include water-soluble amine oxides containing one alkyl moiety of from about 10 to about 18 carbon atoms and 2
moieties selected from the group consisting of alkyl groups and hydroxyalkyl groups containing from about 1 to about
3 carbon atoms; water-soluble phosphine oxides containing one alkyl moiety of from about 10 to about 18 carbon
atoms and 2 moieties selected from the group consisting of alkyl groups and hydroxyalkyl groups containing from about
1 to about 3 carbon atoms; and water-soluble sulfoxides containing one alkyl moiety of from about 10 to about 18
carbon atoms and a moiety selected from the group consisting of alkyl and hydroxyalkyl moieties of from about 1 to
about 3 carbon atoms.
[0058] Semi-polar nonionic detergent surfactants include the amine oxide surfactants having the formula

wherein R3 is an alkyl, hydroxyalkyl, or alkyl phenyl group or mixtures thereof containing from about 8 to about 22
carbon atoms; R4 is an alkylene or hydroxyalkylene group containing from about 2 to about 3 carbon atoms or mixtures
thereof; x is from 0 to about 3; and each R5 is an alkyl or hydroxyalkyl group containing from about 1 to about 3 carbon
atoms or a polyethylene oxide group containing from about 1 to about 3 ethylene oxide groups. The R5 groups can be
attached to each other, e.g., through an oxygen or nitrogen atom, to form a ring structure.
[0059] These amine oxide surfactants in particular include C10-C18 alkyl dimethyl amine oxides and C8-C12 alkoxy
ethyl dihydroxy ethyl amine oxides.
[0060] Also suitable are amine oxides such as propyl amine oxides, represented by the formula:

wherein R1 is an alkyl, 2-hydroxyalkyl, 3-hydroxyalkyl, or 3-alkoxy-2-hydroxypropyl radical in which the alkyl and alkoxy,
respectively, contain from about 8 to about 18 carbon atoms, R2 and R3 are each methyl, ethyl, propyl, isopropyl,
2-hydroxyethyl, 2-hydroxypropyl, or 3-hydroxypropyl and n is from 0 to about 10.
[0061] A further suitable species of amine oxide semi-polar surface active agents comprise compounds and mixtures
of compounds having the formula:
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wherein R1 is an alkyl, 2-hydroxyalkyl, 3-hydroxyalkyl, or 3-alkoxy-2-hydroxypropyl radical in which the alkyl and alkoxy,
respectively, contain from about 8 to about 18 carbon atoms, R2 and R3 are each methyl, ethyl, propyl, isopropyl,
2-hydroxyethyl, 2-hydroxypropyl, or 3-hydroxypropyl and n is from 0 to about 10. Particularly preferred are amine oxides
of the formula:

wherein R1 is a C10-14 alkyl and R2 and R3 are methyl or ethyl. Because they are low-foaming it may also be desirable
to use long chain amine oxide surfactants which are more fully described in U.S. Pat. Nos. 4,316,824 (Pancheri),
5,075,501 and 5,071,594, incorporated herein by reference.
[0062] Other suitable, non-limiting examples of amphoteric detergent surfactants that are useful in the present in-
vention include amido propyl betaines and derivatives of aliphatic or heterocyclic secondary and ternary amines in
which the aliphatic moiety can be straight chain or branched and wherein one of the aliphatic substituents contains
from about 8 to about 24 carbon atoms and at least one aliphatic substituent contains an anionic water-solubilizing
group.
[0063] Further examples of suitable amphoteric surfactants are given in "Surface Active Agents and Detergents"
(Vol. I and II by Schwartz, Perry and Berch), hereby incorporated by reference.
[0064] Preferably the amphoteric surfactant where present, is present in the composition in an effective amount,
more preferably from about 0.1% to about 20%, even more preferably about 0.1% to about 15%, even more preferably
still from about 0.5% to about 10%,by weight.
[0065] Suitable nonionic detergent surfactants are generally disclosed in U.S. Patent 3,929,678, Laughlin et al.,
issued December 30, 1975, at column 13, line 14 through column 16, line 6, incorporated herein by reference.
[0066] The condensation products of aliphatic alcohols with from about 1 to about 25 moles of ethylene oxide. The
alkyl chain of the aliphatic alcohol can either be straight or branched, primary or secondary, and generally contains
from about 8 to about 22 carbon atoms. Particularly preferred are the condensation products of alcohols having an
alkyl group containing from about 10 to about 20 carbon atoms with from about 2 to about 18 moles of ethylene oxide
per mole of alcohol. Examples of commercially available nonionic surfactants of this type include Tergitol® 15-S-9 (the
condensation product of C11-C15 linear secondary alcohol with 9 moles ethylene oxide), Tergitol® 24-L-6 NMW (the
condensation product of C12-C14 primary alcohol with 6 moles ethylene oxide with a narrow molecular weight distribu-
tion), both marketed by Union Carbide Corporation; Neodol® 45-9 (the condensation product of C14-C15 linear alcohol
with 9 moles of ethylene oxide), Neodol® 23-6.5 (the condensation product of C12-C13 linear alcohol with 6.5 moles
of ethylene oxide), Neodol® 45-7 (the condensation product of C14-C15 linear alcohol with 7 moles of ethylene oxide),
Neodol® 45-4 (the condensation product of C14-C15 linear alcohol with 4 moles of ethylene oxide), marketed by Shell
Chemical Company, and Kyro® EOB (the condensation product of C13-C15 alcohol with 9 moles ethylene oxide), mar-
keted by The Procter & Gamble Company. Other commercially available nonionic surfactants include Dobanol 91-8®
marketed by Shell Chemical Co. and Genapol UD-080® marketed by Hoechst. This category of nonionic surfactant is
referred to generally as "alkyl ethoxylates."
[0067] The preferred alkylpolyglycosides have the formula

wherein R2 is selected from the group consisting of alkyl, alkyl-phenyl, hydroxyalkyl, hydroxyalkylphenyl, and mixtures
thereof in which the alkyl groups contain from about 10 to about 18, preferably from about 12 to about 14, carbon

R2O(CnH2nO)t(glycosyl)x
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atoms; n is 2 or 3, preferably 2; t is from 0 to about 10, preferably 0; and x is from about 1.3 to about 10, preferably
from about 1.3 to about 3, most preferably from about 1.3 to about 2.7. The glycosyl is preferably derived from glucose.
To prepare these compounds, the alcohol or alkylpolyethoxy alcohol is formed first and then reacted with glucose, or
a source of glucose, to form the glucoside (attachment at the 1-position). The additional glycosyl units can then be
attached between their 1-position and the preceding glycosyl units 2-, 3-, 4- and/or 6-position, preferably predominantly
the 2-position.
[0068] Fatty acid amide surfactants having the formula:

wherein R6 is an alkyl group containing from about 7 to about 21 (preferably from about 9 to about 17) carbon atoms
and each R7 is selected from the group consisting of hydrogen, C1-C4 alkyl, C1-C4 hydroxyalkyl, and -(C2H4O)xH where
x varies from about 1 to about 3.
[0069] Preferred amides are C8-C20 ammonia amides, monoethanolamides, diethanolamides, and isopropanola-
mides.
[0070] Preferably the nonionic surfactant, when present in the composition, is present in an effective amount, more
preferably from about 0.1% to about 20%, even more preferably about 0.1% to about 15%, even more preferably still
from about 0.5% to about 10%,by weight.
[0071] The detergent compositions hereof may also contain an effective amount of polyhydroxy fatty acid amide
surfactant. By "effective amount" is meant that the formulator of the composition can select an amount of polyhydroxy
fatty acid amide to be incorporated into the compositions that will improve the cleaning performance of the detergent
composition. In general, for conventional levels, the incorporation of about 1%, by weight, polyhydroxy fatty acid amide
will enhance cleaning performance.
[0072] Where present, the detergent compositions may comprise about 1% weight basis, polyhydroxy fatty acid
amide surfactant, preferably from about 3% to about 30%, of the polyhydroxy fatty acid amide. The polyhydroxy fatty
acid amide surfactant component comprises compounds of the structural formula:

wherein: R1 is H, C1-C4 hydrocarbyl, 2-hydroxy ethyl, 2-hydroxy propyl, or a mixture thereof, preferably C1-C4 alkyl,
more preferably C1 or C2 alkyl, most preferably C1 alkyl (i.e., methyl); and R2 is a C5-C31 hydrocarbyl, preferably straight
chain C7-C19 alkyl or alkenyl, more preferably straight chain C9-C17 alkyl or alkenyl, most preferably straight chain C11-
C15 alkyl or alkenyl, or mixtures thereof; and Z is a polyhydroxyhydrocarbyl having a linear hydrocarbyl chain with at
least 3 hydroxyls directly connected to the chain, or an alkoxylated derivative (preferably ethoxylated or propoxylated)
thereof. Z preferably will be derived from a reducing sugar in a reductive amination reaction; more preferably Z will be
a glycityl. Suitable reducing sugars include glucose, fructose, maltose, lactose, galactose, mannose, and xylose. As
raw materials, high dextrose corn syrup, high fructose corn syrup, and high maltose corn syrup can be utilized as well
as the individual sugars listed above. These corn syrups may yield a mix of sugar components for Z. It should be
understood that it is by no means intended to exclude other suitable raw materials. Z preferably will be selected from
the group consisting of -CH2-(CHOH)n-CH2OH, -CH(CH2OH)-(CHOH)n-1-CH2OH, -CH2-(CHOH)2(CHOR')(CHOH)-
CH2OH, and alkoxylated derivatives thereof, where n is an integer from 3 to 5, inclusive, and R' is H or a cyclic or
aliphatic monosaccharide. Most preferred are glycityls wherein n is 4, particularly -CH2-(CHOH)4-CH2OH.
[0073] R' can be, for example, N-methyl, N-ethyl, N-propyl, N-isopropyl, N-butyl, N-2-hydroxy ethyl, or N-2-hydroxy
propyl.
[0074] R2-CO-N< can be, for example, cocamide, stearamide, oleamide, lauramide, myristamide, capricamide,
palmitamide, tallowamide, etc.
[0075] Z can be 1-deoxyglucityl, 2-deoxyfructityl, 1-deoxymaltityl, 1-deoxylactityl, 1-deoxygalactityl, 1-deoxymanni-
tyl, 1-deoxymaltotriotityl, etc.
[0076] Other additional anionic surfactants useful for detersive purposes can also be used herein. These can include
salts (iancluding, for example, sodium, potassium, ammonium, and substituted ammonium salts such as mono-, di-
and triethanolamine salts) of soap, C8-C24 olefinsulfonates, sulfonated polycarboxylic acids prepared by sulfonation
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of the pyrolyzed product of alkaline earth metal citrates, e.g., as described in British patent specification No. 1,082,179,
C8-C24 alkylpolyglycolethersulfates (containing up to 10 moles of ethylene oxide); alkyl ester sulfonates such as C14-16
methyl ester sulfonates; acyl glycerol sulfonates, fatty oleyl glycerol sulfates, alkyl phenol ethylene oxide ether sulfates,
paraffin sulfonates, alkyl phosphates, isethionates such as the acyl isethionates, N-acyl taurates, alkyl succinamates
and sulfosuccinates, monoesters of sulfosuccinate (especially saturated and unsaturated C12-C18 monoesters) di-
esters of sulfosuccinate (especially saturated and unsaturated C6-C14 diesters), sulfates of alkylpolysaccharides such
as the sulfates of alkylpolyglucoside (the nonionic nonsulfated compounds being described below), branched primary
alkyl sulfates, alkyl polyethoxy carboxylates such as those of the formula RO(CH2CH2O)kCH2COO-M+ wherein R is a
C8-C22 alkyl, k is an integer from 0 to 10, and M is a soluble salt-forming cation. Resin acids and hydrogenated resin
acids are also suitable, such as rosin, hydrogenated rosin, and resin acids and hydrogenated resin acids present in or
derived from tall oil. Further examples are given in "Surface Active Agents and Detergents" (Vol. I and II by Schwartz,
Perry and Berch). A variety of such surfactants are also generally disclosed in U.S. Patent 3,929,678, issued December
30, 1975, to Laughlin, et al. at Column 23, line 58 through Column 29, line 23 (herein incorporated by reference).
[0077] Other particularly suitable anionic surfactants for use herein are alkyl carboxylates and alkyl alkoxycarboxy-
lates having from 4 to 24 carbon atoms in the alkyl chain, preferably from 8 to 18 and more preferably from 8 to 16,
wherein the alkoxy is propoxy and/or ethoxy and preferably is ethoxy at an alkoxylation degree of from 0.5 to 20,
preferably from 5 to 15. Preferred alkylalkoxycarboxylate for use herein is sodium laureth 11 carboxylate (i.e., RO
(C2H4O)10-CH2COONa, with R= C12-C14) commercially available under the name Akyposoft® 100NV from Kao Chem-
ical Gbmh.
[0078] The particular surfactants used can therefore vary widely depending upon the particular end-use envisioned.
Suitable additional surfactants are described in detail in the copending provisional patent application of Chandrika
Kasturi et al., entitled "Liquid Detergent Compositions Comprising Polymeric Suds Enhancers", having P & G Case
No. 6938P, application serial no. 60/066,344, incorporated above.

Polymeric Suds Stabilizer

[0079] The compositions of the present invention may optionally contain a polymeric suds stabilizer. These polymeric
suds stabilizers provide extended suds volume and suds duration without sacrificing the grease cutting ability of the
liquid detergent compositions. These polymeric suds stabilizers are selected from:

i) homopolymers of (N,N-dialkylamino)alkyl acrylate esters having the formula:

wherein each R is independently hydrogen, C1-C8 alkyl, and mixtures thereof, R1 is hydrogen, C1-C6 alkyl, and
mixtures thereof, n is from 2 to about 6; and
ii) copolymers of (i) and

wherein R1 is hydrogen, C1-C6 alkyl, and mixtures thereof, provided that the ratio of (ii) to (i) is from about 2 to 1
to about 1 to 2; The molecular weight of the polymeric suds boosters, determined via conventional gel permeation
chromatography, is from about 1,000 to about 2,000,000, preferably from about 5,000 to about 1,000,000, more
preferably from about 10,000 to about 750,000, more preferably from about 20,000 to about 500,000, even more
preferably from about 35,000 to about 200,000. The polymeric suds stabilizer can optionally be present in the form
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of a salt, either an inorganic or organic salt, for example the citrate, sulfate, or nitrate salt of (N,N-dimethylamino)
alkyl acrylate ester.

[0080] One preferred polymeric suds stabilizer is (N,N-dimethylamino)alkyl acrylate esters, namely

[0081] When present in the compositions, the polymeric suds booster may be present in the composition from about
0.01% to about 15%, preferably from about 0.05% to about 10%, more preferably from about 0.1% to about 5%, by
weight.

Builder

[0082] The compositions according to the present invention may further comprise a builder system. Because builders
such as citric acid and citrates impair the stability of enzymes in LDL compositions, it is desirable to include reduce
the amounts or completely remove the builder salts normally utilized in LDL compositions incorporating propylene
glycol as a builder. When a detergent composition includes propylene glycol solvent as a part or a whole of the deter-
gent's carrier, enzymes are more stable and smaller amounts or no builder salts are needed.
[0083] If it is desirable to use a builder, then any conventional builder system is suitable for use herein including
aluminosilicate materials, silicates, polycarboxylates and fatty acids, materials such as ethylene-diamine tetraacetate,
metal ion sequestrants such as aminopolyphosphonates, particularly ethylenediamine tetramethylene phosphonic acid
and diethylene triamine pentamethylene-phosphonic acid. Though less preferred for obvious environmental reasons,
phosphate builders can also be used herein.
[0084] Suitable polycarboxylates builders for use herein include citric acid, preferably in the form of a water-soluble
salt, derivatives of succinic acid of the formula R-CH(COOH)CH2(COOH) wherein R is C10-20 alkyl or alkenyl, preferably
C12-16, or wherein R can be substituted with hydroxyl, sulfo sulfoxyl or sulfone substituents. Specific examples include
lauryl succinate, myristyl succinate, palmityl succinate 2-dodecenylsuccinate, 2-tetradecenyl succinate. Succinate
builders are preferably used in the form of their water-soluble salts, including sodium, potassium, ammonium and
alkanolammonium salts.
[0085] Other suitable polycarboxylates are oxodisuccinates and mixtures of tartrate monosuccinic and tartrate dis-
uccinic acid such as described in US 4,663,071.
[0086] Especially for the liquid execution herein, suitable fatty acid builders for use herein are saturated or unsatu-
rated C10-18 fatty acids, as well as the corresponding soaps. Preferred saturated species have from 12 to 16 carbon
atoms in the alkyl chain. The preferred unsaturated fatty acid is oleic acid. Other preferred builder system for liquid
compositions is based on dodecenyl succinic acid and citric acid.
[0087] If detergency builder salts are included, they will be included in amounts of from 0.5 % to 50 % by weight of
the composition preferably from 5% to 30% and most usually from 5% to 25% by weight.

Enzymes

[0088] Detergent compositions of the present invention may further comprise one or more enzymes which provide
cleaning performance benefits. Said enzymes include enzymes selected from cellulases, hemicellulases, peroxidases,
proteases, glucoamylases, amylases, lipases, cutinases, pectinases, xylanases, reductases, oxidases, phenoloxidas-
es, lipoxygenases, ligninases, pullulanases, tannases, pentosanases, malanases, ß-glucanases, arabinosidases or
mixtures thereof. A preferred combination is a detergent composition having a cocktail of conventional applicable en-
zymes like protease, amylase, lipase, cutinase and/or cellulase. Enzymes when present in the compositions, at from
about 0.0001% to about 5% of active enzyme by weight of the detergent composition. Preferred proteolytic enzymes,
then, are selected from the group consisting of Alcalase ® (Novo Industri A/S), BPN', Protease A and Protease B
(Genencor), and mixtures thereof. Protease B is most preferred. Preferred amylase enzymes include TERMAMYL®,
DURAMYL® and the amylase enzymes those described in WO 9418314 to Genencor International and WO 9402597
to Novo.
[0089] Further non-limiting examples of suitable and preferred enzymes are disclosed in the copending application:
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"Dishwashing Detergent Compositions Containing Organic Diamines for Improved Grease Cleaning, Sudsing, Low
temperature stability and Dissolution", having P & G Case No. 7167P and application serial no. 60/087,693, which is
hereby incorporated by reference.
[0090] Because hydrogen peroxide and builders such as citric acid and citrates impair the stability of enzymes in
LDL compositions, it is desirable to reduce or eliminate the levels of these compounds in compositions which contain
enzymes. Hydrogen peroxide is often found as an impurity in surfactants and surfactant pastes. As such, the preferred
level of hydrogen peroxide in the amine oxide or surfactant paste of amine oxide is 0-40 ppm, more preferably 0-15
ppm. Amine impurities in amine oxide and betaines, if present, should be minimized to the levels referred above for
hydrogen peroxide.

Magnesium ions

[0091] While it is preferred that divalent ions be omitted from LDL compositions prepared according to the present
invention, alternate embodiments of the present invention may include magnesium ions.
[0092] It is desirable to exclude all divalent ions from the present LDL compositions, because such ions may lead to
slower dissolution as well as poor rinsing, and poor low temperature stability properties. Moreover, formulating such
divalent ion-containing compositions in alkaline pH matrices may be difficult due to the incompatibility of the divalent
ions, particularly magnesium, with hydroxide ions.
[0093] Nonetheless, the presence of magnesium ions offers several benefits. Notably, the inclusion of such divalent
ions improves the cleaning of greasy soils for various LDL compositions, in particular compositions containing alkyl
ethoxy carboxylates and/or polyhydroxy fatty acid amide. This is especially true when the compositions are used in
softened water that contains few divalent ions.
[0094] But in the present invention, these benefits can be obtained without the inclusion of divalent ions. In particular,
improved grease cleaning can be achieved without divalent ions by the inclusion of organic diamines in combination
with amphoteric and anionic surfactants in the specific ratios discussed above while enzymes have been shown to
improve the skin mildness performance of the present LDL compositions.
[0095] If they are to be included in an alternate embodiment of the present LDL compositions, then the magnesium
ions are present at an active level of from about 0.01 % to 1.5 %, preferably from about 0.015 % to 1%, more preferably
from about 0.025 % to 0.5 %, by weight. The amount of magnesium ions present in compositions of the invention will
be also dependent upon the amount of total surfactant present therein, including the amount of alkyl ethoxy carboxylates
and polyhydroxy fatty acid amide.
[0096] Preferably, the magnesium ions are added as a hydroxide, chloride, acetate, sulfate, formate, oxide or nitrate
salt to the compositions of the present invention. Because during storage, the stability of these compositions becomes
poor due to the formation of hydroxide precipitates in the presence of compositions containing moderate concentrations
of hydroxide ions, it may be necessary to add certain chelating agents. Suitable chelating agents are discussed further
below and in U.S. Pat. No. 5,739,092, issued April 14, 1998, to Ofosu-asante, incorporated herein by reference.

Perfumes

[0097] Perfumes and perfumery ingredients useful in the present compositions and processes comprise a wide va-
riety of natural and synthetic chemical ingredients, including, but not limited to, aldehydes, ketones, esters, and the
like. Also included are various natural extracts and essences which can comprise complex mixtures of ingredients,
such as orange oil, lemon oil, rose extract, lavender, musk, patchouli, balsamic essence, sandalwood oil, pine oil,
cedar, and the like. Finished perfumes can comprise extremely complex mixtures of such ingredients. Finished per-
fumes typically comprise from about 0.01% to about 2%, by weight, of the detergent compositions herein, and individual
perfumery ingredients can comprise from about 0.0001 % to about 90% of a finished perfume composition.
[0098] Non-limiting examples of perfume ingredients useful herein can be found in the copending provisional patent
application: "Dishwashing Detergent Compositions Containing Organic Diamines for Improved Grease Cleaning, Suds-
ing, Low temperature stability and Dissolution", having P & G Case No. 7167P, application serial no. 60/087,693,
incorporated above.

Chelating Agents

[0099] The detergent compositions herein may also optionally contain one or more iron and/or manganese chelating
agents. Such chelating agents can be selected from the group consisting of amino carboxylates, amino phosphonates,
polyfunctionally-substituted aromatic chelating agents and mixtures therein, all as hereinafter defined. Without intend-
ing to be bound by theory, it is believed that the benefit of these materials is due in part to their exceptional ability to
remove iron and manganese ions from washing solutions by formation of soluble chelates.
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[0100] Amino carboxylates useful as optional chelating agents include ethylenediaminetetrace-tates, N-hydroxyeth-
ylethylenediaminetriacetates, nitrilo-triacetates, ethylenediamine tetrapro-prionates, triethylenetetraaminehexace-
tates, diethylenetriaminepentaacetates, and ethanoldi-glycines, alkali metal, ammonium, and substituted ammonium
salts therein and mixtures therein.
[0101] Amino phosphonates are also suitable for use as chelating agents in the compositions of the invention when
at lease low levels of total phosphorus are permitted in detergent compositions, and include ethylenediaminetetrakis
(methylenephosphonates) as DEQUEST. Preferred, these amino phosphonates to not contain alkyl or alkenyl groups
with more than about 6 carbon atoms.
[0102] Polyfunctionally-substituted aromatic chelating agents are also useful in the compositions herein. See U.S.
Patent 3,812,044, issued May 21, 1974, to Connor et al. Preferred compounds of this type in acid form are dihydrox-
ydisulfobenzenes such as 1,2-dihydroxy-3,5-disulfobenzene.
[0103] A preferred biodegradable chelator for use herein is ethylenediamine disuccinate ("EDDS"), especially the
[S,S] isomer as described in U.S. Patent 4,704,233, November 3, 1987, to Hartman and Perkins.
[0104] The compositions herein may also contain water-soluble methyl glycine diacetic acid (MGDA) salts (or acid
form) as a chelant or co-builder. Similarly, the so called "weak" builders such as citrate can also be used as chelating
agents.
[0105] If utilized, these chelating agents will generally comprise from about 0.00015% to about 15% by weight of the
detergent compositions herein. More preferably, if utilized, the chelating agents will comprise from about 0.0003% to
about 3.0% by weight of such compositions.
[0106] Other Ingredients - The detergent compositions will further preferably comprise one or more detersive adjuncts
selected from the following: soil release polymers, polymeric dispersants, polysaccharides, abrasives, bactericides
and other antimicrobials, tarnish inhibitors, builders, enzymes, dyes, buffers, antifungal or mildew control agents, insect
repellents, perfumes, hydrotropes, thickeners, processing aids, suds boosters, brighteners, anti-corrosive aids, stabi-
lizers antioxidants and chelants. A wide variety of other ingredients useful in detergent compositions can be included
in the compositions herein, including other active ingredients, carriers, hydrotropes, antioxidants, processing aids, dyes
or pigments, solvents for liquid formulations, solid fillers for bar compositions, etc. If high sudsing is desired, suds
boosters such as the C10-C16 alkanolamides can be incorporated into the compositions, typically at 1%-10% levels.
The C10-C14 monoethanol and diethanol amides illustrate a typical class of such suds boosters. Use of such suds
boosters with high sudsing adjunct surfactants such as the amine oxides, betaines and sultaines noted above is also
advantageous.
[0107] An antioxidant can be optionally added to the detergent compositions of the present invention. They can be
any conventional antioxidant used in detergent compositions, such as 2,6-di-tert-butyl-4-methylphenol (BHT), car-
bamate, ascorbate, thiosulfate, monoethanolamine(MEA), diethanolamine, triethanolamine, etc. It is preferred that the
antioxidant, when present, be present in the composition from about 0.001% to about 5% by weight.
[0108] Various detersive ingredients employed in the present compositions optionally can be further stabilized by
absorbing said ingredients onto a porous hydrophobic substrate, then coating said substrate with a hydrophobic coat-
ing. Preferably, the detersive ingredient is admixed with a surfactant before being absorbed into the porous substrate.
In use, the detersive ingredient is released from the substrate into the aqueous washing liquor, where it performs its
intended detersive function.
[0109] To illustrate this technique in more detail, a porous hydrophobic silica (trademark SIPERNAT D10, DeGussa)
is admixed with a proteolytic enzyme solution containing 3%-5% of C13-15 ethoxylated alcohol (EO 7) nonionic sur-
factant. Typically, the enzyme/surfactant solution is 2.5 X the weight of silica. The resulting powder is dispersed with
stirring in silicone oil (various silicone oil viscosities in the range of 500-12,500 can be used). The resulting silicone oil
dispersion is emulsified or otherwise added to the final detergent matrix. By this means, ingredients such as the afore-
mentioned enzymes, bleaches, bleach activators, bleach catalysts, photoactivators, dyes, fluorescers, fabric condi-
tioners and hydrolyzable surfactants can be "protected" for use in detergents, including liquid laundry detergent com-
positions.
[0110] Further, these hand dishwashing detergent embodiments preferably further comprises a hydrotrope. Suitable
hydrotropes include sodium, potassium, ammonium or water-soluble substituted ammonium salts of toluene sulfonic
acid, naphthalene sulfonic acid, cumene sulfonic acid, xylene sulfonic acid.

Non-Aqueous Liquid Detergents

[0111] The manufacture of liquid detergent compositions which comprise a non-aqueous carrier medium can be
prepared according to the disclosures of U.S. Patents 4,753,570; 4,767,558; 4,772,413; 4,889,652; 4,892,673; GB-A-
2,158,838; GB-A-2,195,125; GB-A-2,195,649; U.S. 4,988,462; U.S. 5,266,233; EP-A-225,654 (6/16/87); EP-A-
510,762 (10/28/92); EP-A-540,089 (5/5/93); EP-A-540,090 (5/5/93); U.S. 4,615,820; EP-A-565,017 (10/13/93); EP-A-
030,096 (6/10/81), incorporated herein by reference. Such compositions can contain various particulate detersive in-
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gredients stably suspended therein. Such non-aqueous compositions thus comprise a LIQUID PHASE and, optionally
but preferably, a SOLID PHASE, all as described in more detail hereinafter and in the cited references.

Examples

[0112] The following examples are illustrative of the present invention, but are not meant to limit or otherwise define
its scope. All parts, percentages and ratios used herein are expressed as percent weight unless otherwise specified.

I II III IV V VI VII

NaC12-14E0.6S
ave degree of
branching
15-20%

27% - - - 27% 0 0

NaC12-14E0.6S
ave degree of
branching
40-50%

27 20 0 0

NaC12-14E1.4S
ave degree of
branching
40-50%

- - 24 25

Na C12-14E3S - - - 27% - 0

Amine oxide
C12-14

6.5% 6.5 4 6.5% 6.5% 2 2.7

C1214 glucose
amide

0 0 0 0 0 3 0

Alkyl dimethyl
betaine

0 0 0 0 0 2 0

C10E8 3% 3 5 3% 3% 4 0

1, 3 cyclohexane
bis
(methylamine)

0.5% 0.5 0 0.5% 0.5% 0 0

Homopolymer of
dimethyl
aminoethyl
methacrylate

0.2% 0.2 0 0.2% 0.2% 0 0

Salicylic acid 0.5% - 0.5 0.5 - 0 0.25

Maleic acid - - 0 - 0.5% 0.5 0.25

Ethanol +/- 6% 7 5 +/- 6% +/- 6% 7 7

Sodium Cumene
Sulfonate

2% 4 3 4% 4% 4.5 0

NaCI 1% 1 0.6 1% 1% 0 0

Polypropylene
glycol

1.5% 0 0 1.5% 1.5% 0 0.7

NaOH balance to
pH 8.4

balance to
pH8.4

balance to
pH7

balance to
pH 8.4

balance to
pH 8.4

balance to
pH7.8

balance to
pH7

Citric. - 2.5 0 0 0 0 0

Mg++ 0 0 0.5 0 0 0.5 0.02
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Claims

1. A cleaning composition having a pH of above 7 and comprising an anionic surfactant having from 0 to 5 mols of
alkoxyl groups and a linear or cyclic carboxylic acid or salt thereof, such that where the acid/salt is linear it comprises
from 1 to 6 carbon atoms and where the acid is cyclic it comprises greater than 3 carbon atoms.

2. A cleaning composition according to claim 1 wherein the composition has pH of between 8 and 10.

3. A cleaning composition according to any preceding claim wherein the anionic surfactant comprises an average
carbon chain length of 6 to 20 carbon atoms.

4. A cleaning composition according to any preceding claim wherein the anionic surfactant comprises an average
carbon chain length of from 10 to 14 carbon atoms.

5. A composition according to any preceding claim wherein the carbon chain of the anionic surfactant is branched.

6. A composition according to claim 5 wherein the average percentage of branching of the carbon chain of the anionic
surfactant is greater than 30%, more preferably from 35% to 80% and most preferably from 40% to 60%.

7. A cleaning composition according to any preceding claim wherein the anionic surfactant comprises from 0 to 2
mols of alkoxylation.

8. A cleaning composition according to any preceding claim wherein the carboxylic acid has a pKa1 of less than 7.

9. A cleaning composition according to any preceding claim wherein the carboxylic acid has a pKa1 of from 1 to 3.

10. A cleaning composition according to any preceding claim wherein the carboxylic acid comprises one or two or
more carboxylic group.

11. A cleaning composition according to any preceding claim wherein the linear or cyclic carbon-containing chain of
the carboxylic acid or salt thereof is substituted with a substituent selected from the group consisting of hydroxyl,
ester, ether, aliphatic groups having from 1 to 6, more preferably 1 to 4 carbon atoms and mixtures thereof

12. A cleaning composition according to any preceding claim wherein the carboxylic acid or salt thereof is selected
from the group consisting of salicylic acid, maleic acid, acetyl salicylic acid, 3 methyl salicylic acid, 4 hydroxy
isophthalic acid, dihydroxyfumaric acid, 1,2, 4 benzene tricarboxylic acid, pentanoic acid and salts thereof and
mixtures thereof.

13. A cleaning composition according to any preceding claim wherein carboxylic acid exists in the salt form and the
cation of the salt is selected from alkali metal, alkaline earth metal, monoethanolamine, diethanolamine or trieth-
anolamine and mixtures thereof.

14. A process for cleaning dishware comprising contacting the dishware with a composition according to any of the

(continued)

I II III IV V VI VII

C12 fatty acid 0 0 0 0 0 0 2

sodium toluene
sulphonate

0 0 0 0 0 0 4

alkyl
polyglucoside

0 0 0 0 0 0 2

Perfume 0.35% 0.2 0.2 0.35% 0.35% 0.2 0.12

Water balance balance balance balance balance balance balance
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preceding claims and optionally rinsing the dishware before or after contacting with the composition.

15. Use of an anionic surfactant comprising on average greater than 30% branching and from 0 to 5 mols of alkoxy
group to provide improved rinse feel

16. Use of a linear or cyclic carboxylic acid or salt thereof, such that where the acid/salt is linear it comprises from 1
to 6 carbon atoms and where the acid is cyclic it comprises greater than 3 carbon atoms to provide improved rinse
feel.
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