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TUNGSTEN CONTAINING HARD SURFACE BLEACHING COMPOSITION

Technical Field

The present invention relates to cleaning compositions that contain peroxide.
These compositions can be used to remove organic and other stains from various hard

surfaces and textiles.

Background Art

Peroxides are known bleaching agents. They can be supplied as hydrogen
peroxide itself, or by using a hydrogen peroxide "generator" such as a perborate, a
percarbonate, a peroxyurea compound, persilic acid and hydrogen peroxide adducts of
pyrophosphates, citrates, sodium sulfate and sodium silicate. Such generators readily
release hydrogen peroxide in aqueous solution.

However, such peroxides achieve only moderate bleaching when used by
themselves in an aqueous environment. Better results have been achieved when they
are used with activators. See e.g. U.S. patents 3,398,096, 4,119,557 and 5,460,747.
The disclosure of these patents, and of all other publications referred to herein, are
incorporated by reference as if fully set forth herein.

Unfortunately, such activators present their own problems. Some activators
are susceptible to storage instability. Others are expensive to produce or are highly
toxic. Others provide only minor improvements in bleaching effectiveness.

In unrelated work, it has been determined that a tungstate can catalyze the

oxidation of secondary amines with hydrogen peroxide (H. Mitsui, J. Chem Soc.



WO 98/20101 PCT/US97/20213

10

15

20

25

Chem. Comm. 874 (1984)), and that an in acid environment certain tungsten
containing compounds used with peroxides can help process pulp (U.S. patent
4,427,490).

However, hard surfaces stains in buildings and on materials to be used for
manufacturing are often caused by mold/fungus, and such stains can be resistant to
bleaching by acidic cleaners. Similarly, stains on non-woven and woven textiles can be
resistant to bleaching by conventional cleaning compositions. Moreover, peroxides
can have stability problems during storage, and especially in alkaline environments.

Thus, a need exists for improved activators for use in alkaline peroxide

bleaching systems.

Disclosure Of Invention

In one aspect, the invention provides a bleaching system having a peroxide and
a tungsten containing activator. The system operates best at an alkaline pH, preferably
at between pH 8.0 and pH 10.99.

Preferred bases to be used with these systems are alkali metal hydroxides, alkali
metal carbonates, alkali metal borates, alkali metal phosphates, alkali metal citrates,
organo carboxylated citrates, ammonia, and alkali metal salts of polyacrylic acid.
Alternatively, the tungsten containing activator can itself be a weak base (e.g. sodium
tungstate).

In one form, the peroxide is selected from the group consisting of hydrogen
peroxide, percarbonates, perborates, and hydrogen peroxide adducts of
pyrophosphates, citrates, sodium sulfate, urea and sodium silicate, and mixtures
thereof. The activator is preferably selected from the group consisting of sodium

tungstate (e.g. provided in the dihydrate form: Na,WO,+2H,0) and tungstosilicic acid
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(a/k/a silicotungstic acid: Hs[SiO4(W30o)4]). However, other tungsten containing
compounds are alternatives (e.g. where the tungsten is at a plus six oxidation state).

A surfactant such as an anionic surfactant or a non-ionic surfactant can also be
used with such bleaching systems, as can the usual chelating agents (e.g. EDTA), dyes,
and fragrances.

In the preferred "bleaching system" the activator and the peroxide are
separately stored prior to use. In one container there can be an alkaline stabilized
solution of hydrogen peroxide, and in another container the activator can be stored
prior to use. Alternatively, the activator can be stored in one container in an alkaline
solution, and hydrogen peroxide can be stored in a separate container (as standard,
mildly acidic hydrogen peroxide). Where the peroxide generator and activator are
both solids they can be stored together.

In yet another form, the invention provides a method of bleaching an organic
stain (e.g. fungus/mold) that is present on a surface. One applies the above bleaching
system to the stain in a solution that has a pH that is above 7.0 (preferably between 8.0
and 10.99). The activator reacts with the hydrogen peroxide to generate singlet
oxygen in the solution, which in turn bleaches the stain.

In addition to other cleaning applications, the bleaching system can be used to
bleach paper pulp products and textiles (including fabrics and carpeting), such as those
containing cotton and/or artificial fibers such as nylon and polyester.

The peroxide and the activator are preferably mixed in a molar ratio from 20:1
to 1:2, with the most preferred embodiments having at least an excess of the peroxide.
When water is pre-added (e.g. when the activator and peroxide are separately stored

as liquids), it is preferred to use deionized water to avoid the inclusion of stray

transition metal ions. The activator can be 0.1%-10% of the system (by weight),
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preferably 1%-3%. Even more activator can be added, but this may undesirably raise
the cost of the bleach.
Preferred surfactants are non-ionic surfactants such as the Neodols from Shell
Chemical. However, a wide variety of other surfactants should also be useful.
Surfactants that may be employed in the present invention include anionic,
nonionic and amphoteric surfactants, and mixtures thereof. Suitable anionic
surfactants include alpha olefin sulfonates, the alkyl aryl sulfonic acids and their alkali
metal and alkaline earth metal salts such as sodium dodecyl benzene sulfonate,
magnesium dodecyl benzene sulfonate, disodium dodecyl benzene disulfonate and the
like, as well as the alkali metal salts of fatty alcohol esters of sulfuric and sulfonic
acids, the alkali salts of alkyl aryl (sulfothioic acid) esters, alkyl thiosulfuric acid and
soaps such as coco or tallow, etc. Other anionics include sodium dodecyl benzene
sulfonate available under the tradename Nacconal 40-G from Stepan Company,
Northfield, Illinois, and sodium lauryl sulfate also from the Stepan Company.
Nonionic surfactants include the ethylene oxide esters of alkyl phenols such as
(nonylphenoxy) polyoxyethylene ether, the ethylene oxides esters of fatty alcohols such
as tridecyl alcohol polyoxyethylene ether, the propylene oxide ethers of fatty alcohols,
the ethylene oxide ethers of alkyl mercaptans such as dodecyl mercaptan
polyoxyethylene thioester, the ethylene oxide esters of acids such as the lauric ester of
methoxy polyethylene glycol, the ethylene oxide ethers of fatty acid amides, the
condensation products of ethylene oxide with partial fatty acid esters of sorbitol such
as the lauric ester of sorbitan polyethylene glycol ether, and other similar materials.
Ampbhoteric surfactants include the fatty imidazolines, such as 2-coco-1
hydroxyethyl-1 carboxymethyl-1hydroxylimidazoline and similar compounds made by
reacting monocarboxylic fatty acids having chain lengths of 10 to 24 carbon atoms

with 2-hydroxy ethyl ethylene diamine and with monohalo monocarboxylic fatty acids.
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An additional class of surfactants are amine oxides which demonstrate cationic
surfactant properties in acidic pH and nonionic surfactant properties in alkaline pH.
Example amine oxides include alkyl dimethyl amine oxide, dihydroxyethyl cocamine
oxide, tallowamidopropylamine oxide and lauramine oxide.

The invention can bleach out a wide variety of organic stains on a wide variety
of surfaces (e.g. plumbing fixtures, floors, walls, countertops). However, as noted
below, the bleaching systems of the invention are particularly effective in bleaching
mold/fungus caused discolorations on ceramic tile and plastic.

The objects of the present invention therefore include providing a bleaching
system of the above kind:

(a)  having desirable stability characteristics;

(b)  having excellent stain removal capability; and

(c)  which is relatively inexpensive to produce.

These and still other objects and advantages of the present invention (e.g. methods for
using such bleaching systems) will be apparent from the description which foliows.
The following description is merely of the preferred embodiments. Thus, the claims
should be looked to in order to understand the full scope of the invention.

Best Modes For Carrying Out The Invention

Tile Experiments

Solution A is .1 g tungstosilicic acid and 9.9 g deionized H,O.
Solution B is 10 g of 6% H,0; and .5 g of 2.5 M NaOH.
Solution C is 6% Hy0,.

Solution D is .1 g of sodium tungstate and 9.9 g of deionized water.

Experiment 1
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10 g of Solution A was mixed with 6 g of Solution B. A 1 ml sample of the
resulting mixture (approximately pH 8.5) was placed onto a mold stained ceramic tile
(stained by spraying on an aspergillus niger spore suspension). The stained (medium
brown) tile color was bleached white within two minutes.

Experiment 2

10 g of Solution A was mixed with 6 g of Solution B. A 1 ml sample of the
mixture (approximately pH 8.5) was applied to a mold stained plastic shower curtain,
where the mold had been naturally grown. The surface was bleached completely (to
the eye) within five minutes of application.

Experiments 3/4

10 g of Solution C was mixed with 10 g of Solution D. The resulting solution
was pH 8.0. The above mixture was then applied to the same types of stained tiles and
plastic as in Experiments 1 and 2. The tiles and curtain were bleached completely
within less than two minutes.

It should be appreciated that the above experiments merely describe preferred
forms of the invention. Other forms of the invention are also possible. For example,
surfactants, fragrance, dyes and other conventional additives can be included. Also,

suitable thickener compositions can be incorporated.

Industrial Applicability

The bleaching systems of the present invention can be used in connection with
cleaning tiles, countertops, and the like prior to sale (at a factory or at an industrial
plant). It may also have utility as a hard surface cleaner in certain building

applications. Also, the systems can be used to bleach textile or paper products.
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Claims
We claim:
1. A bleaching system, comprising:

a peroxide; and
an activator containing tungsten,

wherein the bleaching system, when used, has a pH above 7.0.

2. The bleaching system of claim 1, further comprising a base selected
from the group consisting of alkali metal hydroxide, alkali metal carbonate, alkali metal
borate, alkali metal phosphate, alkali metal citrate, organo carboxylated citrate,

ammonia, and alkali metal salt of polyacrylic acid.

3. The bleaching system of claim 1, wherein the peroxide is selected from
the group consisting of hydrogen peroxide, percarbonates, perborates, hydrogen
peroxide adducts of pyrophosphates, citrates, sodium sulfate, urea and sodium silicate,

and mixtures thereof.

4. The bleaching system of claim 3, wherein the peroxide is hydrogen

peroxide.

5. The bleaching system of claim 1, wherein the activator is selected from the

group consisting of sodium tungstate and tungstosilicic acid.

6. The bleaching system of claim 5, further comprising a surfactant.
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7. The bleaching system of claim 5, wherein the activator and peroxide are
stored in separate containers.
5 8. A method of bleaching an organic stain that is present on a solid

surface, comprising;

applying the bleaching system of claim 1 to the stain in an aqueous solution that

has a pH above 7.0.
10
9. The method of claim 8, wherein the pH of the aqueous solution is
between pH 8.0 and 10.99.
10.  Bleached paper that has been produced by the method of claim 8.
15

11.  Bleached textile fabric that has been produced by the method of claim



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

