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STABILIZED CHLORINE BLEACH IN ALKALINE DETERGENT
COMPOSITION AND METHOD OF MAKING AND USING THE SAME

BACKGROUND OF THE INVENTION
Field of the Invention
The present invention generally concerns a highly alkaline, stabilized chlorine bleach
detergent composition comprising a chlorine bleach, a bleach stabilizer and a metal hydroxide.
The bleach stabilizer inhibits the degradation or decomposition of the available chlorine present

in the detergent over time, thereby providing a bleach composition having an enhanced she 1f-life.

Description of the Prior Art

Chlorine or hypochlorite bleaches have been used since the late 18th centtary as
supplements to cleaning and sanitizing activities. Presently, chlorine and hypochlorite bleaches
are used primarily as additives to household laundry processes, automatic dishwashing detergents
and in some institutional and industrial detergents as performance boosters and sanitizing zagents.
Significant amounts of chlorine bleach are also used in hard surface cleaning and sanitizing,
either in a separate step of the cleaning task or as an ingredient incorporated into the cleaning
product.

Sodium hypochlorite (NaOCl) is the most common “chlorine” bleach used in laundry
processing. Sodium hypochlorite solutions are commercially made by the reaction shown below

using liquid chlorine and a solution of sodium hydroxide under cool temperatures.

2NaOH + Cl, — NaOCl + NaCl + HO

Small amounts of free caustic (NaOH) or soda ash (Na,CO5) may be used to buffer the
finished product to a desired pH level. The NaCl by-product is generally not removed, thereby
adding to the total ionic strength and specific gravity of the solution. The strength of a
hypochlorite bleach solution is generally characterized by its “available chlorine” content, which

is a chemical convention for expressing the electron transfer capacity of the oxidizing chemical.
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The hypochlorite ion accepts two electrons in its conversion to a chloride. Therefore, the
“available chlorine” equivalency is calculated as twice the actual weight % of the chlorine in the
hypochlorite molecule. Forexample, in NaOCl, Cl equals 47.6% of the overall molecular weight
(74.5). The available chlorine (on a molar basis), therefore, equals 95.2% of the molecular
weight of the hypochlorite molecule.

Once formed, a number of factors can adversely impact the functionality and shelf”
stability of hypochlorite. The presence of metal ions, and exposure of the composition to heat
and UV light can cause the hypochlorite to decompose. The decomposition of sodium
hypochlorite can occur by two reaction paths. The total observed decomposition is the summation

of both of the following reactions:

The Chlorate path:
3NaOCI — 2NaCl + NaClO,

The Oxygen path:
2NaOCl — 2NaCl + O,

The chlorate path is primarily associated with auto decompositions and will occur over
time even under favorable storage conditions. It results from electron transfer reactions between.
the hypochlorite ions themselves. The net reaction results inno additional available chlorine. Thes
oxygen path has been called the “catalyzed” decomposition route because it is most evident when
oxidizable substances (e.g., organic substrates, organic soils, stains, metal ions in lower oxidatiom.
states) are present. This reaction is most notably indicated by a pressure build up in a tightly~
capped package due to the liberation of oxygen gas.

Hypochlorite also becomes more reactive and less shelf-stable as the acidity of thes
composition is increased due to the formation of HOCI.

OCl- + H® = HOCl]

The pKa of this equilibrium is 7.5 at ambient temperature. The HOCI is much more reactives
(unstable) than OCI ", Shifting the equilibrium in the direction of more HOCI formation is

desirable for functional bleaching activity, but detrimental to shelf stability. At much higher acid
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concentrations, the hypochlorite becomes very reactive and unstable producing dangerous
chlorine gas. Similarly, athighly alkaline conditions, thehypochlorite also becomes very unstable
and decomposes rapidly to produce oxygen gas. The decomposition rates are also dependent on
temperature and initial ionic strength. So in both highly acidic and highly alkaline conditions,
the stability of the hypochlorite is in peril. In order to make products more marketable, cleaning
performance is compromised by adjusting the pH and through the use of a buffering system.
Generally, the shelf stability of sodium hypochlorite bleach in an alkaline liquid detergent
is relatively short, typically, about 3 months. Chorine bleach degrades rapidly due to many factors
including the presence of trace amounts of di- and trivalent transition metals 1ons such as Ni, Co,
Cu, and Fe etc., oxidizable organic compounds such as nonionic surfactants, pigments, dyes and
perfumes, and exposure to heat and radiant energy such as ultra-violet light from sun. Extending
the shelf storage stability of the chlorine bleach and maintaining bleach functionality in any
environment is a daunting technical challenge, especially in a very highly alkaline detergent.
Therefore, there is a real and unfulfilled need in the art for a chlorine bleach composition that
exhibits improved bleach stability in highly alkaline detergents thereby avoiding production of

hazardous chlorine gas while still providing excellent cleaning efficacy.

SUMMARY OF THE INVENTION

The present invention overcomes the above problems by providing an alkaline liquid,
shelf-stable, aqueous bleaching composition comprising a source of chlorine bleach compounds
capable of forming a hypochlorite in water, a bleach stabilizer and a metal hydroxide. The
stabilized hypochlorite compositions are typically singe-phase, homogeneous solutions, and as
such are easily dispersible and convenient to dispense.

The chlorine bleach compound is preferably selected from the group consisting of alkali
metal hypochlorites, alkaline earth metal hiypochlorites, chlorine gas, hypochlorous acid, chlorine
dioxide, N-chloro melamines, 1,3-dichloro-5,5-dimethylhydantoin, N-chlorosuccinimide,
N-chloro-N-sodiobenzene sulfonamide, N-chloro hydantoins, N-chlorinated isocyanurates, N-
chlorinated cyanuric acids, and combinations thereof, with sodium hypochlorite being most
preferred. The bleaching compositions generally comprise from about 0.1-50% by weight of the
hypochlorite salt, more preferably from about 0.5-45% by weight, and most preferably about 1-

36% by weight. Preferably, the bleaching composition comprises sufficient quantities of
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chlorine bleach so as to provide from about 0.1-10% by weight available chlorine, more
preferably from about 0.5-8% by weight, and most preferably from about 1-5% by weight. All
weight percentages expressed herein are based on the weight of the entire composition unless
otherwise stated.

The bleach stabilizer is preferably an N-Hydrogen compound selected from the group
consisting of compounds having at least one NH- or NH,- moiety capable of reacting with
hypochlorite to form NCI-, NHCI-, or NCl,- derivatives (or compounds). Preferably, the N-
Hydrogen compound is a Bronsted acid amide which contains at least 1 N-H bond (i.e., an N-H
or NH, group) adjacent to an electron withdrawing functional group such as C=0, S=0 or P=0.
Even more preferably, the N-Hydrogen compounds have dissociation constants (pKa) greater
than 5 provided that the conjugate base of the Bronsted acid is not a halogen or halogen oxide.
Particularly preferred stabilizer compounds are selected from the group consisting of sulfamic
acids and the corresponding metal salts thereof (particularly water soluble sal ts such as sodium,
potassium, magnesium, calcium, lithium and aluminum salts of sulfamic acid), alkyl sulfamates,
cycloalkyl sulfamates, aryl sulfamates, alkyl sulfonamides, aryl sulfonarmides, sulfamide,
carbamate, methyl carbamate, methane sulfonamide, benzene sulfonamide, p-toluene
sulfonamide, benzamide, phenyl sulfinimide, diphenyl sulfonamide, phenyls ulfinimidylamide,
diphenyl sulfonamide, dimethyl sulfinimidylamide, succinimide, acetamide, phthalimide,
acetanilide, formamide, N-methylformamide, dicyanadiamide, N-ethylacetamide and 4-
carboxybenzene sulfonamide, melamine, cyanamide, dicyanamide, ethyl carbamate, urea,
thiourea, N-methylurea, N-methylolurea, acetylurea, isocyanuric acid, barbituric acid, 6-methyl
uracil, glycoluril, caprolactum, dimethylhydantoin, imidazoline, pyrrolidone, pyrole, indole,
orthophosphoryl triamide, phosphoryl triamide boric acid amide, and combinations thereof.
Sulfamic acid is the most preferred bleach stabilizer. Generally, the chlorine bleach stabilizing
agent is present in the bleaching composition in an amount sufficient to stabilize the chlorine
bleach, preferably about 0.1- 20% by weight, more preferably between about 1- 15% by weight.
Preferably, the chlorine stabilizing agent and chlorine bleach in compositions are in a molar ratio
of 0.1:10 to 10:0.1; most preferably, one mole of chlorine bleach per mole of active hydrogen
atom attached to the N-atom of the bleach stabilizer.

Preferred metal hydroxides for use with the present invention are alkali or alkaline earth

metal hydroxides, with sodium and potassium hydroxides being most preferred. It is important
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that sufficient hydroxide be added so that the equilibrium reactions between the bleach stabilizer
and chlorine bleach are shifted in favor of the formation of a compound containing a NCl-,
NHCI-, or NCl,- moiety. Preferably, the composition has a pH of at least about 11.5, more
preferably of at least about 12, and most preferably between about 12.5-14-. Preferably, the
composition comprises between about 5-50% by weight metal hydroxide, more preferably
between about 10-40% by weight, and most preferably between about 10-30% by weight.
Using sodium hypochlorite and sulfamic acid as the exemplary chlorine bleach and bleach
stabilizer, it is believed that the following equations represent the equilibrium reactions for the

stabilized chlorine bleach system:

NH,-SO;H + NaOCl = CINH-SO,H + NaOH — CINH-SO;Na+ H,0
CINH-SO;Na + NaOCl = CLN-SO;Na + NaOH

NH,SO,H + 2NaOCl=CLN-SO,Na + NaOH + H,0

The N-monochlorinated and N,N-dichlorinated sulfamates are obtained preferably by reacting
an aqueous solution of one mole-equivalent of sulfamic acid or an alkali metal or an alkali earth
metal sulfamate with an aqueous solution of up to 2 moles of hypochlorite. The above reactions
proceed very rapidly by merely mixing the chemicals at ambient temperature. The first reaction
step results in the formation of the N-monochlorosulfamate in quantitative yield by the reaction
of equimolar amounts of sulfamate and hypochlorite ion. The second reaction step results in the
conversion of part of the N-monochlorosulfamate obtained in the first step to N,N-
dichlorosulfamate.

The equilibrium reaction of this bleach system favors the formation of N,N-
dichlorosulfamate ions which decompose, relatively slowly, to yield under highly alkaline
conditions (pH >11) nitrogen gas, sulfate, and chloride (1). If placed under acidic conditions, the
N,N-dichlorosulfamate ions decompose by hydrolysis, to chlorine, chloramines, and sulfuric acid
(2). In either case, the decomposition causes the system to become unstable.

pH>11
(1)  NHSO,” + CLN-SO;- =2H* + Cl° + 2SO0, + N,
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(2) 2 ClzN"SO3 - + 2 HZO = 4 H + + 2 C12 + 2 SO4-2 + Iq’2

The highly alkaline system (i.e., pH >11) further enhances the stability of the N-halo
compounds by neutralization of the acid (H *) produced on storage of the stabilized bleach
composition. Throughout the foregoing, references have been made to the two different N-
chlorosulfamate products: N-monochlorosulfamate, and N,N-dichlorosulfamate. In the
description presented herein, the use of the term N-chlorosulfamates refers to a reaction mixture
containing either or both of the foregoing products.

The stability of the bleaching compositions is achieved by maintaining, at a rninimum,
a stoichiometric ratio between the chlorine bleach and bleach stabilizer. Amounts of bleach
stabilizer in excess of the corresponding stoichiometric quantity of bleach do not negatively
impact the system. However, if an amount of bleach stabilizer less than the required
stoichiometric amount is used, no system stability is achieved. Surprisingly, the presemce of less
than the stoichiometric amount of bleach stabilizer oftentimes produces a destabilizing effect,
producing a system with inferior bleach stability than a system in which no bleach stabilizer is
used. The precise molar ratio between bleach stabilizer and chlorine bleach depends entirely
upon the nature of the stabilizer and its ability to react with chlorine. Table 1 illustrates the
optimal theoretical mole ratios of hypochlorite to various bleach stabilizing N-Hydrogen
compounds necessary to produce bleaching compositions having maximum stability” at neutral

pH.

Table 1
Bleach Stabilizers Mole Ratio (Stabilizer/OCl’)
Sulfamic Acid 1:2
Sulfamide 1:4
Trisulfamide 1:3
p-Toluenesulfonamide 1:2
Melamine 1:6
Sodium Triamidometaphosphate 1:3
5,5-Dimethylhydantoin 1:2
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As shown for the bleach stabilizer compounds in Table 1, the preferred mol ar ratio of bleach
stabilizer to chlorirne bleach depends on the number of active hydrogen atoms attached to the N-
atom of the stabilizer. For the compositions shown in Table 1, the preferred molar ratio of bleach
stabilizer to chlorine bleach is at least about 1:6, more preferably at least about 1:3, and most
preferably at least about 1:2. In preferred embodiments of the present invention, the bleach
stabilizer and chlorine bleach are in a molar ratio of about 10:1 to 1:10, more preferably about
6:1 to 1:8, and most preferably about 1:1 to 1:6.

The stabilized bleaching compositions exhibit improved long term storage stability over
a substantially identical composition employing no bleach stabilizer. Preferably, over a 8 month
storage period at temperatures between about 20-60 °C (preferably at about 25 ©C) compositions
according to the present invention exhibit less than about a 60% loss of available chlorine at
elevated temperatures and preferably less than a 35% loss at ambient (25°C) conditions
compared to the imitial available chlorine content of the composition. Moxe specifically, at
ambient temperature the stabilized bleaching compositions showed a significant improvement
of 35-39% in long term storage stability over the control where no stabilizer had been used. For
storage at 40°C, the stabilized bleaching compositions showed an improvement of 82-100% over
the control. Similarly, for storage at 50°C, an improvement of 100% over the control was
achieved.

Compositions according to the present invention may also comprise several optional
ingredients which impart desirable or beneficial characteristics to the composition such as water
soluble builders, sequestrants, surface active agents, colorants, and fragrances.

Water soluble builders and sequestrants enhance cleaning performance of detergents
especially in hard water wash conditions. Preferred builder salts include alkali metal detergent
builder salts, particularly the alkali metal polyphosphates and phosphonates. Examples of these
builder salts include, but are not limited to, alkali metal pyrophosphates (e.g., tetrasodium or
tetrapostassium pyrophosphates), alkali metal tripolyphosphates (e.g., sodium or potassium
tripolyphosphate, either anhydrous or hydrated), alkali metal metaphosphates (e.g., sodium or
potassium hexame taphoshates), and the like (e.g., trisodium or tripotassium orthophosphate). The
amount of alkali metal polyphosphate employed is preferably up to about 25%% by weight of the
composition, more preferably about 0-15% by weight.

Inorganic and organic non-phosphate detergent builder salts may also be used in the
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present detergent composition. Examples of preferred inorganic non-phosphate builder salts
include alkali metal borates, carbonates and bicarbonates, and water insoluble alluminosilicates
or zeolites, both crystalline and amorphous. More specific examples include sodium tetraborate,
sodium carbonate, sodium bicarbonate, sodium sesquicarbonate, potassium carbonate, potassium
bicarbonate, sodium and potassium zeolites. Exemplary organic non-phosphate builders and
sequestrant salts include alkali metal salts of polycarboxylic acids and nitriloacetic acid. More
specific examples include monosodium, disodium and trisodium citrate, and tetrasodium
ethylenediaminetetraacetate (EDTA-Na,). Mixtures of alkali polyphosphates and conventional
organic and/or inorganic builder salts may also be employed. Since the compositions according
to the present invention are generally concentrated and generally used in relatively small
amounts, it is preferable to supplement the polyphosphates builder salts, such as
sodium/potassium tripolyphosphates with an auxiliary builder such as an alkali metal
polycarboxylate salt. Preferred alkali metal polycarboxylic salts include the alkali metal salts of
citric acid and tartaric acid, with the sodium salt of citric acid being particularly preferred. Other
auxiliary sequestrants such as the non-phosphate detergent builder salts may also be used to
supplement any polyphosphate builder salt.

Low molecular weight non-cross linked polyacrylates having a molecular weight of about
1,000 to 100,000; more preferably about 2,000 to 80,000, most preferably about 4500 are
optional sequestrants used in connection with the builder salts. Water soluble salts of acrylic acid
and methacrylic acid homopolymers are particularly preferred for use with the present invention.
The water soluble salts are preferably alkali metal salts such as potassium or sodium salts,
ammonium salts, or substituted ammonium salt. The salt is also preferably in paxtially or fully
neutralized form. Partial neutralization and esterification of the carboxylic acid groups may be
performed while maintaining the efficacy of the homopolymer. Low molecular weight
polyacrylates are commercially available such as the low molecular weight non-cross-linked
ACUSOL polyacrylates available from Rohm and Hass. ACUSOL 445N, having a molecular
weight of about 4,500 is particularly preferred.

A mixture of an acrylic acid homopolymer and a maleic/olefin copolymer may also be
used as the non-cross-linked polyacrylate. The copolymer may be derived from a substituted or
unsubstituted maleic anhydride and a lower olefin in place of all or a portion of the cyclic

anhydride. Preferably, the maleic anhydride monomer is of the general formula:
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Where R, and R, are each independently selected from the group consisting of H, (C4-C,) alkyl,
phenyl, C,-C, alkylphenyl or phenyl C,-C, alkylene moieties; most preferably R, and R, are each
H. The lower olefin component is preferably a C,-C, olefin, such as ethylene, propylene,
isopropylene, butylenes or isobutylene, and most preferably ethylene. Preferably, these
copolymers have a molecular weight from about 1000 to 100,000, and more preferably from
about 1000 to 50,000. ACUSOL 460N is a preferred commercial copolymer having a molecular
weight of about 15,000. Other exemplary copolymers include partially and fully neutralized
copolymers of a methacrylic acid and maleic anhydride sodium salt. These water soluble non-
cross-linked polyacrylate polymers and copolymers, either alone or in combination, preferably
comprise up to about 20% by weight of the overall composition, and more preferably between
about 1-10% by weight.

Preferably, the surface active agent used with the present invention is relatively stable in
the presence of oxidants such as chlorine bleach, especially hypochlorite bleach . Preferred
surface active agents are selected from the group consisting of anionic, nonionic, cationic and
amphoteric surfactants, and mixtures thereof. Particularly preferred surface active agents include
water soluble organic anionic surfactants, amine oxides, phosphine oxides, sulphoxides,
sulfonates (especially DOWFAX linear or branched alkali metal mono-and/or di-(Cs-C,,) alkyl
diphenyl oxide mono-and/or disulfonates available from Dow Chemical Company), sulfates,
betaines, primary alkyl sulfates, alkyl sulfonates, arylalkylsulfonates and secondary
alkylsulfonates. Exemplary anionic surfactants include sodium (C,4-C,;) alkylsulfonates such as
sodium dodecylsulfonate, sodium alkylsulfonates such as sodium hexdecyl-1-sulfonate, and
sodium (C,-C,s) alkylbenzenesulfonates such as sodium dodecylbenzenesulfonate. The
corresponding potassium salts of the foregoing are also acceptable.

Exemplary nonionic surfactants are high and low foam surfactants such as poly-lower

alkoxylated higher alcohols in which the alcohol contains 9 to 18 carbon atoms and the number
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of moles of lower alkylene oxide (2 or 3 carbon atoms) is from 3 to 12. Exemplary nonionic
surfactants useful with the present invention include the low foam PLURAFAC series from
BASF Chemical Company. These surfactants are the reaction product of a higher linear alcohol
and a mixture of propylene oxide and ethylene oxides, containing a mixed chain of propylene
oxide and ethylene oxide terminated by a hydroxyl group. Specific examples include a C,5-C,5
fatty alcohol condensed with 6 moles of ethylene oxide and 3 moles of propylene oxide and a
C,5-C,; fatty alcohol condensed with 7 moles of propylene oxide and 4 moles of ethylene oxide.
Particularly preferred Plurafac® surfactants include Plurafac® LF 132, Plurafac® LF 231,
Plurafac® LF 303, Plurafac® LF 305, Plurafac® S 305LF, Plurafac® RA 40, Plurafac® RA 30,
Plurafac® 25R2, Plurafac® SLF 18, and Plurafac® SLF 18B-45.

Other exemplary nonionic surfactants include condensation products of a mixture of
higher fatty alcohols averaging about 12 to 15 carbon atoms with about 6.5 to 7 moles of ethylene
oxide under the name NEODOL by Shell Chemical Company such as Neodol® 25-7 and Neodol®
25-6.5. Still further exemplary nonionic surfactants include linear secondary alcohol ethoxylates,
and linear alcohols having randomly distributed ethoxy and propoxy groups sold under name
TERGITOL by Union Carbide such as Tergitol® 15-S-7, Tergitol® 15-S-9, and Tergitol® MDS-
42. The POLY-TERGENT family of low foaming, biodegradable alkoxylated liner fatty alcohols
by Olin Corporation are also exemplary surfactants suitable for use with the present invention.
Particularly preferred Poly-Tergent® surfactants include Poly-Tergent® S-LF 18, Ploy-Tergent®
S-303-LF, Poly-Tergent® S-305-LF, Poly-Tergent® S-405-LF and CS-1.

Additional exemplary surfactants inlcude alkylpolysaccharide surfactants having a
hydrophobic group containing about 8 to 20 carbon atoms. Preferably, these surfactants comprise
about 10 to 16 carbon atoms (most preferably 12 to 14 carbon atoms) and about 1.5 to 10
saccharide units (e.g., fructosyl, glucosyl and galactosyl units). Exemplary surfactants suitable
for use with the present invention include alkylpolysaccharide surfactants particularly those
available from Henkel Corporation under namme APG characterized by the general formula
(C,H,,,1)O(C.H,,O5),H such as APG 625.

Preferably, compositions accordingto the present invention comprise up to about 6% by
weight of a surface active agent, and more preferably up to about 3% by weight. It is important
to note that it is within the scope of the invention to employ a mixture of two or more of the

liquid surface active agents described above. Also, the inventive compositions can be used in
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high-foam, low-foam, and no-foam applications. The amount of foaming desired will generally
dictate the choice of surfactant to be used.

Other ingredients such as perfume/fragrance, hydrotropic agents, preservatives, colorants
and dyestuffs, pigments and the like may be incorporated into the inventive highly alkaline
bleaching compositions provided that they are stable in a highly alkaline environment and in
presence of chlorine bleach. The balance of the bleaching comjpposition is water, preferably
deionized water.

One particular advantage of the present invention is that org anic fragrances and colorants
that would otherwise be susceptible to oxidative degradation in the presence of chlorine bleach
are surprisingly stable in the present compositions because the chlorine bleach is stabilized and
bound.

The above-described compositions are generally regardec] as concentrates capable of
being diluted into use solutions prior to being used to clean a soiled surface. Preferably, about
one part by weight of a concentrate composition as described above is combined with from about
1-500 parts by weight water (more preferably from about 25-100 p arts by weight water) to form
the use solution. Preferably, the use solutions have a pH of at least about 11.5, more preferably
at least about 12, and most preferably from about 12-14.

The bleaching compositions and their respective use solutioms are generally characterized
by low viscosities, as opposed to highly viscous gel compositions. Preferably, the bleaching
compositions and use solutions have Brookfield viscosities of less then about 2000 cps (at 25°C,
30 rpm), more preferably less than about 1000 cps, even more preferably less than about 500 cps,
and most preferably less than about 50 cps.

Compositions according to the present invention, and particularly the use solutions
thereof, are useful in cleaning a soiled surface, particularly a surface soiled with protein residues
such as milk residue. Methods of cleaning in accordance with the invention comprise the steps
of providing a bleaching and cleaning composition as set forth above and applying the
composition to a surface. Preferably, the composition is diluted prior to application to the soiled
surface to form a use solution as described above. During the diluition step, it is preferable for
the water added to have a temperature between about 40-90°C and more preferably between
about 50-70°C. A water temperature in this range assists in releasirag available chlorine from the

bleach stabilized complex thereby enhancing the composition’s cleaning power.
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Methods according to the present invention are useful in cleaning and sanitizing any/
number of surfaces soiled with a variety of contaminants, particularly protein soils such as millkc
residue. Surfaces which are likely to contain the se types of soils include food processing systems
(such as milking equipment), clean-in-place systems, and industrial food processing units sucha
as dairy, fish, poultry, meat, juice, beverage, cheese, and other food processing equipment. The
concentrated bleaching compositions or use compositions may be applied to the surface to be
cleaned in liquid form, as a spray, or as a foarn. It is also preferable to adequately rinse the
surface once cleaned so as to avoid contamiination of food products with the bleaching

compositions or use solutions.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The following examples set forth preferred chlorine bleach stabilized alkaline detergents
in accordance with the present invention. It is to be understood, however, that these examples
are provided by way of illustration and nothing therein should be taken as a limitation upon the
overall scope of the invention.

Five chloroalkaline liquid detergent formulas (I-V) were prepared and tested. Each
detergent formula was evaluated using different chlorine levels and different sulfamic acid
stabilizer levels. The stability of each formula was observed under ambient (25°C), 40°C, and
50°C conditions for up to 10 months.

The stabilized bleaching compositions showed a significant improvement of 30 to 53%
in long term storage stability at ambient temperature over the control where no stabilizer was
used. The stabilized bleaching compositions showed a very significant improvement of 60 tO
100% in long term storage stability at 40°C over the control where no stabilizer had been used..
Similarly, the stabilized bleaching compositions exhibited superior stability at 50°C storage
temperature whereas the stabilizer-free control was depleted of chlorine in as early as 60 days
resulting in a 100% improvement. Further, the s tabilized bleach compositions provided sustainecl
long term hypochlorite bleach functionality as demonstrated in the cleaning trials involving

bleach-sensitive soils such as proteins from milk.

Highly Alkaline Stabilized Liquid Detergent Composition I

In this example, highly alkaline stabilized detergent compositions (“Composition I”) withh
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4%, 3.5%, and 3% available chlorine, including some with adjusted alkalinity, were studied.
Following each table summarizing the composition of each detergent, stability data for each
detergent is shown at various storage temperatures: 25°C, 40°C, and/or 50°C. In the samples
with adjusted alkalinity, additional sodium hydroxide was added to the compositions to
neutralize the added sulfamic acid and to keep the alkalinity of the composition substantially the
same in all of the compositions. The amount of additional sodium hydroxide need was based on
potentiometric titration of the alkaline compositions containing sulfamic acid and chlorine

bleach.
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Highly Alkaline Stabilized Detergent Composition II

In this example, highly alkaline stabilized detergent compositions (‘*Composition II”) with 4%
and 3% available chlorine, including some with adjusted alkalinity were studied. Following each table
summarizing the compo sition of each detergent, stability data for each detergent is shown at various
storage temperatures: 25 °C,40°C, and 50°C. In the samples with adjusted alkalinity, additional sodium
hydroxide was added to the compositions to neutralize the added sulfamic acid and to keep the alkalinity
of the composition substantially the same in all of the compositions. The amount of adlditional sodium
hydroxide need was based on potentiometric titration of the alkaline composition containing sulfamic

acid and chlorine bleach.
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Highly Alkaline Stabilized Detergent Composition III

In this example, highly alkaline stabilized detergent compositions (“Composition III”)
with 3% chlorine and 3% chlorine with adjusted alkalinity were studied. Following the table
summarizing the composition of each detergent, stability data for each detergent is shown at
various storage temperatures: 25°C, 40°C, and 50°C. In the samples with adjusted alkalinity,
additional sodium hydroxide was added to the compositions to neutralize the added su1famic acid
and to keep the alkalinity of the composition substantially the same in all of the cormpositions.
The amount of additional sodium hydroxide need was based on potentiometric titration of the

alkaline composition containing sulfamic acid and chlorine bleach.
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Highly Alkaline Stabilized Detergent Composition IV
In this example, highly alkaline stabilized detergent compositions (“Composition IV”)
with 2% chlorine were studied. Following the table summarizing the composition of each
detergent, stability data for each detergent is shown at various storage temperatures: 25°C,40°C,

and 50°C.
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Highly Alkaline Stabilized Detergent Composition V
In this example, highly alkaline stabilized detergent compositions (“Composition V)
with 3.5% chlorine were studied. Following the table summarizing the composition of each
detergent, stability data for each detergent is shown at various storage temperatures= 25°C and

40°C.
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In each of the trials, it was observed that the addition of sulfamic acid to the composition
above the optimum stoichiometric amount did not significantly impact the stability of the
composition. Surprisingly, it was observed that when sulfamic acid was used below the
stoichiometric amount, the composition almost always performed more poorly than the control
with no sulfamic acid. The results of the stability trials is summarized in Table 22. The

compositions listed in Table 22 are those containing the stoichiometric amount of sulfarmic acid.
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Stability of Chlorine Bleach in Various Surfactants

Organic substances such as surfactants, fragrances and colorants are very susceptible to
oxidation by oxidants like bleach, especially chlorine bleach. These organic substances have
oxidizable organic chromophores or functional groups that are very prone to oxidation by
chlorine bleach. Thus, it is very difficult to formulate chlorine bleach compositions including
these types of organic compounds.

In this trial, several surfactants such as amine oxides, phenyl ether disulfonates and alkyl
polyglucosides, all commonly used in cleaning formulations, have been incorporated into
detergent compositions I and II as shown in Tables 23 and 25. Sodium hypochlorite loss was
very significant in the non-stabilized control compositions (i.e., those compositions comprising
no sulfamic acid). The bleach stability of composition I and II was monitored and thie stability
data shown for up to 48 and 49 days, respectively, at 25°C and 40°C. The results of the stability

tests are shown in Tables 24 and 26.
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As shown in the preceding tables, a bleach stability improvement of up to 38% for
composition I and 54% for composition II at 25°C was achieved. At 40°C, the improvement
over the control was even greater: up to 81% for composition I and 49% for composition II
Similar bleach stability improvement is also expected when fragrances as well as colorants and

dyes are incorporated in bleach stabilizing formulations according to the present invention.

Chlorine Bleach Stabilization Manufacturing Pilot Run
Several pilot batches of sulfamic acid stabilized bleaching compositions of Liquid
Detergent [ with adjusted alkalinity and varied available chlorine were made as shown in Table
27. The compositions were then stored in large and small containers (250 gal. and 15 gal.) under
both sunny and shady conditions. The bleach stability of the composition is showm in Table 28.
There is a very significant improvement in bleach stability of the stabilized product over the
control when stored in a large container and kept in the sun. In 3 months of storing at about 77°F

in the sun and in a 250-gallon container, a chlorine stability of 100% improvement was achieved.
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We claim:
1. Aliquid, shelf-stable, aqueous alkaline cleaning composition with chlorine
bleach comprising:
a chlorine bleach capable of forming a hypochlorite in water;
a bleach stabilizer selected from the group consisting of compounds having at least one
NH- or NH,- moiety capable of reacting with said hypochlorite to form NCI-,
NHCI- or NCIl,- compounds; and
from about 5-50% by weight of a metal hydroxide;

said composition having a pH of at least about 11.5.

2. The composition of claim 1, said chlorine bleach selected from the group
consisting of alkali metal hypochlorites, alkaline earth metal hypochlorites, chlorine gas,
hypochlorous acid, chlorine dioxide, N-chloro melamines, 1,3 -dichloro-5,5-d imethylhydantoin,
N-chlorosuccinimide, N ,chloro-N-sodiobenzene sulfonamide, N-chloro hydantoins, N-

chlorinated isocyanurates, N-chlorinated cyanuric acids, and combinations thereof.

3. The composition of claim 2, said chlorine bleach being sodium

hypochlorite.

4. The composition of claim 1, said composition comprising a sufficient

quantity of chlorine bleach to provide from about 0.1-10% by weight of available chlorine.

-~ 5. The composition of claim 4, wherein said composition loses less than

about 60% of said available chlorine after storage of said composition for 8 months at 25°C.

6. The composition of claim 1, the molar ratio of bleach st abilizer to chlorine
bleach being at least abouit one mole of chlorine per mole of active hydrogen attached to the at

least one nitrogen atom of said bleach stabilizer.

7. The composition of claim 1, said bleach stabilizer bein g selected from the
group consisting of sulfamic acids and the corresponding metal salts thereof, alkyl sulfamates,

cycloalkyl sulfamates, aryl sulfamates, alkyl sulfonamides, aryl sulfonamides, sulfamide,
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carbamate, methyl carbamate, methane sulfonamide, benzene sualfonamide, p-toluene
sulfonamide, benzamide, phenyl sulfinimide, diphenyl sulfonamide, phenylsulfinimidylamide,
diphenyl sulfonamide, dimethyl sulfinimidylamine, succinimide, acetamide, phthalimide,
acetanilide, formamide, N-methylformamide, dicyanadiamide, N-ethylacetamide and 4-
carboxybenzene sulfonamide, melamine, cyanamide, dicyanamide, ethyl carbamate, urea,
thiourea, IN-methylurea, N-methylolurea, acetylurea, isocyanuric acid, barbituric acid, 6-methyl
uracil, glycoluril, caprolactum, dimethylhydantoin, imidazoline, pyrro lidone, pyrole, indole,

orthophosphoryl triamide, phosphoryl triamide boric acid amide, and combinations thereof.

8. The composition of claim 7, said bleach stabilizer being sulfamic acid or

an alkali or alkaline earth metal salt thereof.

0. The composition of claim 1, said metal hydrox ide being an alkali or

alkaline earth metal hydroxide.

10. The composition of claim 1, said composition lxaving a pH of at least
about 12.

11. The composition of claim 10, said composition h.aving a pH of between
about 12.5-14.

12.  The composition of claim 1, said composition ha-ving a viscosity of less
than about 2000 cps.

13. The composition of claim 12, said composition having a viscosity of less

than about 1000 cps.

14. The composition of claim 1, said composition comporising up to about 20%

by weight of an inorganic or organic sequestrant.

15. The composition of claim 14, said sequestrant becing a non-cross-linked

polyacrylate having a molecular weight of about 1,000-100,000.
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16.  Thecomposition of claiim 1, said composition comprising up to about 25%

by weight of an inorganic or organic builder s alt.

17.  The composition of claim 16, said builder salt being selected from the
group consisting of alkali metal phosphates, alkali metal phosphonates, alkali metal
pyrophosphates, alkali metal tripolyphosphates, alkali metal metaphosphates, alkali metal
borates, alkali metal carbonates, alkali metal bicarbonates, crystalline and amorphous water
insoluble aluminosilicates, alkali metal salts of polycarboxylic acids, alkali metal salts of

nitriloacetic acids, and combinations thereof.

18.  Thecomposition of claixm 1, said composition comprising up to about 6%

by weight of a surface active agent.

19.  Thecomposition of claixm 18, said surface active agent being selected from
the group consisting of anionic, nonionic, cationic and amphoteric surfactants, and mixtures

thereof.

20.  Aliquid, shelf-stable, aqueous alkaline cleaning composition with chlori ne
bleach comprising:

a quantity of chlorine bleach capable providing from about 0.1-10% by weight of
available chlorine;

a bleach stabilizer selected from the group consisting of sulfamic acid or an alkali or
alkaline earth metal salt thereof, the molar ratio of bleach stabilizer to chlorine
bleach being at least about one mole of active hydrogen attached to the at least
one nitrogen atom of said bleach stabilizer per mole of chlorine; and

from about 5-50% by weight of an alkali or alkaline earth metal hydroxide,

said composition having a pH of at least about 11.5.

21.  The composition of claim 20, said composition having a pH of at least

about 12.



10

15

25

30

WO 2006/047045 PCT/US2005/035453

-66-

22. The composition of claim 21, said composition having a pH of betw een
about 12.5-14.

23. The composition of claim 20, said composition having a viscosity of 1ess
than about 2000 cps.

24, The composition of claim 23, said composition having a viscosity of Iess
than about 1000 cps.

25. The composition of claim 20, said chlorine bleach being selected from. the

group consisting of alkali metal hypochlorites, alkaline earth metal hypochlorites, chlorine gas,
hypochlorous acid, chlorine dioxide, N-chloro melamines, 1,3-dichloro-5,5-dimethylhydantoin,
N-chlorosuccinimide , N,chloro-N-sodiobenzene sulfonamide, N-chloro hydantoins, N-

chlorinated isocyanur-ates, N-chlorinated cyanuric acids, and combinations thereof.

26. The composition of claim 20, said composition comprising up to about

20% by weight of an inorganic or organic sequestrant.

27. The composition of claim 20, said composition comprising up to about

25% by weight of an inorganic or organic builder salt.

28. The composition of claim 20, said composition comprising up to about 6%

by weight of a surface active agent.

29. The composition of claim 20, wherein said composition loses less than

about 60% of said av ailable chlorine after storage of said composition for 8 months at 25°C.
30. A method of cleaning a soiled surface comprising the steps of:
(a) providing a composition according to claim 1; and

(b) applying said composition to said surface.

31 The method of claim 30, said method further comprising:
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(c) forming a use solution by adding from about 1-500 parts by weight water to said

composition prior to application to said surface.

32.  The method of claim 31, step (c) comprising forming a use solution

formed by adding to said composition from about 25-100 parts by weight water.

33.  The method of claim 31, the water in step (c) having a temperature

between about 40-90°C.

34.  The method of claim 30, said surface being soiled with milk or a food

product.

35. The method of claim 30, said surface comprising a surface of a food

processing system or a surface of a clean-in-place system.

36. A liquid alkaline cleaning composition with chlorine beach use solution
comprising:
about one part by weight of the composition of claim 1; and
from about 1-500 parts by weight water,

said use solution having a pH of at least about 11.5.

37.  Aliquid alkaline cleaning composition with chlorine beach use solution
comprising:
about one part by weight of the composition of claim 20; and
from about 1-500 parts by weight water,

said use solution having a pH of at least about 11.5.
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