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This invention relates in general to compositions of 
matter and processes for using the same to produce 
aerobic conditions, antiseptic activity, bleaching effects 
and detergent action and combinations Olf these activities. 
The invention relates in particular to compositions and 
processes for the cleansing, sterilizing and bleaching of 
dentures. This application is a continuation-in-part of our 
co-pending United States patent application, Ser. No. 
185,246, ?led April 5, 1962 now abandoned. 

Therefore, it is a general object of the present invention 
to provide a composition and process for cleansing, 
sterilizing and bleaching in a simple and e?icacious 
manner. 

It is a speci?c object of the present invention to pro 
vide a process and composition for cleansing, sterilizing 
and bleaching of dentures. 

According to the present invention there is provided a 
composition comprising the combination of potassium 
monopersulfate ‘and at least one other solid water soluble 
peroxygen compound other than potassium monoper 
sulfate and an alkali in a quantity su?icient to give an 
aqueous solution of such composition a pH of at least 7, 
at which pH oxygen is generated by the composition 
in excess of its solubility in the solution so that the solu 
tion e?ervesces strongly. In a preferred composition of 
the present invention there is present in addition a water 
soluble halide which produces in the aqueous solution 
a halogen ion, the halogen ion being converted, by the 
oxygen released, from halogen ion to free halogen. There- ' 
fore, the present composition is ideally suited as a com 
position for the cleansing, sterilization and bleaching of 
dentures, pipe stems, cigarette holders, and for other 
uses as, for example, the cleansing and bleaching of the 
hair. 
The term “denture” as used in the following description 

and in the appended claims includes arti?cial teeth, 
removable orthodontic bridges and denture plates of both 
upper and lower types. Dentures have a tendency to 
become stained by foods and by the nicotine and tars 
derived from smoking tobacco. Many dentures are of 
such irregular con?guration that food particles tend to 
cling to the denture. Further, if dentures are not cleaned 
properly germs and slime may develop thereon giving 
rise to unpleasant odors. The present process and com; 
position provides means for cleansing, sterilizing, and 
bleaching and deodorizing dentures. The term “cleansing” 
as used in the claims is intended to include all the actions 
of cleansing, sterilizing, bleaching, deodorizing and also 
the removal of residual food particles. 
We have discovered that certain combinations or mix 

tures of potassium monopersulfate with another per 
oxygen compound in aqueous alkaline solutions at a pH 
of 7 or above produce a highly effective effervescent ?ow 
of oxygen within the system. Based on this discovery, 
we have found that effervescence of oxygen in aqueous 
solutions makes possible the more elfective use of such 
systems in oxidation reactions and, in addition, provides 
considerable improvements in applications where per 
oxygen compounds are employed .for antiseptic, cleansing 
and bleaching activity, for example. Further ?ndings in 
connection with our discovery have led to certain well 
de?ned novel compositions of matter comprising a dry 
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2 
stable mixture of the aforesaid peroxygen compounds 
with other ingredients which provide a complete chemical 
system capable of self-inducing a series of reactions upon 
sinple addition of water. 

According to our invention, potassium monopersulfate 
is activated in aqueous alkaline solutions by certain other 
peroxygen compounds and, in the same sense, these other 
peroxygen compounds are, so to speak, activated by 
potassium monopersulfate. By way of illustration, a two 
percent (2.0%) ‘by weight water solution of potassium 
monopersulfate is acidic in nature and is relatively stable. 
Should the acid nature of the solution be slowly changed 
by the addition of base, it is noted that free oxygen be-> 
comes available in solution when the pH approaches a 
value of 7.0. The apparent rate at which oxygen becomes 
available increases as the pH of the solution increases 
above 7 and reaches a maximum value at a pH of about 
9. At no point, however, does it appear that the rate at 
which oxygen becomes available is considerably greater 
than the rate at which the oxygen so produced, becomes 
soluble in the system. In other words, the production of 
oxygen in such systems is not visually observable to any 
appreciative extent. On the other hand should another 
peroxygen compound as for example sodium perborate, 
be added to the water solution of potassium monopere 
sulfate when the pH of the solution is on the base side, 
the rate at which oxygen is produced is immediately 
increased to the extent that it far exceeds the rate at 
which it becomes soluble in water and, bubbling of oxy 
gen commences,vprovidi-ng a strongly elfervescent etfect 
in the system. The oxygen so produced in this system is 
contributed by both the potassium monopersulfate and 
sodium perborate. 
We have determined that the method by which the 

peroxygen compounds are combined in aqueous alkaline 
solutions is not critically important. Moreover, these ex 
periments have shown the physical form of the respective 
peroxygen compounds, prior to or immediately after their 
combination 'in solution does not materially alter the 
results achievable ‘by our teachings. Thus, for example, 
We can prepare water solutions of the respective per 
oxygen compounds and subsequently combine them with 
su?‘icient base to insure a pH of at least 7.0 for the 
over-all solution. We can also prepare an alkaline solution 
of potassium monopersulfate and simply add the other 
peroxygen compound in its natural state. With this pro 
cedure, it has been noted that when the peroxygen 
compound is added in solid form, effervescence continues 
until the peroxygen compound completely dissolves in 
solution. An alternate method involves preparing a 
mixture in the form of a powder or tablet comprising 
potassium monopersulfate and another solid peroxygen 
compound with an alkaline ?ller in such proportions that 
provide a neutral or alkaline, i.e., nonacid, solution of 
the ingredients upon admixture with water. For con 
venience of operation, this latter method is preferred, 
specially in those applications in which presence of free 
oxygen in aqueous solution is essentially the sole require 
ment of the system, as for example, those situations 
where only aerobic conditions or antiseptic or light bleach 
ing action is desired. 
One embodiment of the invention concerns the utilizaé 

tion of our free oxygen-producing system in oxidation 
reactions involving both organic and inorganic com 
pounds. A typical illustration is the case with which 
our system oxidizes halogen ion to free halogen. We 
can effectively and efficiently oxidize iodide ion to'iodine 
and chloride ion to chlorine and ?uorine ion to ?uorine 
and have found this capacity to be most useful where 

' the action, or reaction, of free iodine, chlorine or ?uorine 
is desired. Oxidation reactions of this type can be readily 
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carried out in accordance with our teachings by the 
addition of a water soluble halide, to alkaline solutions 
of the aforementioned peroxygen compounds. The water 
soluble halide is selected from the group consisting of 
water soluble metal halides and ammonium halides, such 
for example as the ?uoride, chloride, bromide and iodide 
of the alkali metals and alkaline earth metals and of 
ammonium. It is characteristic of the water soluble halides 
that in aqueous solutions they will yield the halogen 
ion. Therefore, without limiting the invention, the follow 
ing may be given as speci?c examples of water soluble 
halides useful in the present composition: sodium ?uoride, 
sodium choride, potassium chloride, potassium iodide, 
ammonium chloride. As far as we can determine, how 
ever, a more etfective use of this embodiment of the 
invention is accomplished by the preparation of a dry 
mixture of the critical components, which in the present 
instance includes the two peroxygen compounds, alkaline 
?ller and the water soluble halide added to water. The 
dry composition may be in the form of a free-?owing 
powder or granule or it may be sold in shaped form such, 
for example, as a tablet, pill, pellet, beads and the like. 
To this base composition other ingredients both reactive 
and nonreactive may be added such as detergents, chelat 
ing agents, wetting agents, perfumes or fragrances and 
others, as for example, bonding agents should the mix 
ture be processed in shaped form such as a tablet, to 
more suitably adapt our invention to a speci?c use. 

In the practice of our invention, we can employ as 
the peroxygen compound referred to above, any of the 
Water soluble, solid peroxygen compounds other than 
potassium monopersulfate. With a few exceptions, these 
peroxygen compounds are the inorganic water soluble 
peroxides of metals constituting the elements of Groups 
I and II of the Periodic Table and the inorganic water 
soluble alkali metal salts of peroxy acids. The exceptions 
to the above classes of peroxygen compounds which are 
useful in our invention include, among others, urea 
peroxide and the ammonium salts of peroxy acids. We 
have employed with good results such solid peroxygen 
compounds as sodium perborate, potassium persulfate 
(the peroxydisulfuric acid salt), ammonium persulfate, 
sodium persulfate, sodium pyrophosphate peroxide, 
sodium carbonate peroxide, and urea peroxide, among 
others. These peroxygen compounds are, as indicated 
above, water soluble and are usually available in ?nely 
divided form. While the particle size of such peroxygen 
compounds is not signi?cantly important insofar as our 
general teachings are concerned, we have found that as 
the particle size increases, the rate at which oxygen be 
comes available decreases and hence e?’ervescence con 
tinues over a longer period. The converse is of course 
also true, and selection of an appropriate particle size for 
the peroxygen compound becomes a function of the par 
ticular needs of the system. 
We have noted that water insoluble solids in the form 

of impurities, and even water insoluble solid peroxygen 
compounds such as magnesium peroxide, calcium perox 
ide or zinc peroxide, when added to, or present in, aqueous 
alkaline solutions of potassium monopersulfate cause 
some etfervescence in the system. However, studies of 
such systems have shown that the available oxygen so 
produced is, for all intents and purposes, totally at 
tributable to the decomposition of potassium monopersul 
fate. In other words, water insoluble peroxygen com 
pounds and impurities do not contribute oxygen to such 
systems and the kind of effervescence that results is not 
as desirable, or as effective, as that produced by the com 
bination of water soluble solid peroxygen compounds and 
potassium monopersulfate. 
The relative proportions of potassium monopersulfate 

and the “other” peroxygen compound which we can em 
ploy to provide an effervescent flow of oxygen in aqueous 
solutions is not narrowly critical and can vary over a 
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4 
wide range. We have obtained good results in terms of 
effervescence when potassium monopersulfate is present 
in our compositions in an amount of from about 0.1 
part up to about 10 and more parts per part of the 
“other” peroxygen compound. Excellent effervescence of 
oxygen takes place when the potassium monopersulfate 
is present in amounts at least greater than the “other” 
peroxygen compound. 
When the water soluble halide sodium chloride or other 

oxidizable compound is employed in the practice of the 
invention, we prefer it to be present, in terms of its 
\oxidizable group of ion content, in stoichiometrically 
smaller amounts than the free oxygen made available by 
the system. By so doing, essentially complete oxidation 
will occur and the presence of excess free oxygen in the 
system is insured. 

In accordance with the preferred'embodiment of our 
invention, i.e., wherein the reactive components are com 
bined in a unitary dry solid composition capable of self 
inducing a series of desired reactions upon simple addi 
tion to Water, we have found alkaline ?llers, in general, 
to be most ‘useful as the component for providing the 
appropriate pH characteristics to the solution. Such ?llers 
are perhaps best characterized by their ability to dis 
associate in water. A preferred class of alkaline ?llers 
are those compounds usually referred to as “mild alkaline 
detergents” which function to provide both detergent 
capacity as well as the requisite alkalinity to the water 
solutions of our novel compositions. Illustrative examples 
of such mild alkaline detergents, include, among others, 
trisodium phosphate, sodium carbonate (as well as sodium 
sesquicarbonate), tetrasodium pyrophosphate, sodium 
tripolyphosphate and sodium metasilicate. A mixture of 
the mild alkaline detergents may be employed such as 
1—10 to 10—1 parts of sodium tripolyphosphate and 
sodium sesquicarbonate. The amount of such water 
soluble inorganic alkaline ?ller present in our composi 
tions can vary over a wide range so long as it is suf? 
cient to insure that the pH of an aqueous solution of the 
solid composition is greater than 7.0. In most instances 
we have found that the presence of alkaline ?llers in an 
amount of from about 0.8 part up to about 2 parts per 
part of the combined peroxygen compounds will provide 
suitable pH values, as for example values in the range 
of from 8 to 11. Surprisingly, dilute aqueous solutions 
containing the peroxygen compounds, the alkaline ?ller 
and water soluble halide in the proportions indicated are 
resistant to pH change by the addition of acid or base. 
The basic principles of the invention will be more fully 

described in a speci?c application towards the prepara 
tion and use of a unique denture cleaner, which, how 
ever is in no way to be considered as limiting the overall 
scope or utility of our discovery. In accordance with the 
foregoing principles and procedures the following com 
position was prepared by dry blending the compounds 
listed. 

Compound Parts by Particle Size 
Weight 

Potassium monopersulfate 1 ___________ __ 30. 0 100%, 30 mesh. 
Sodium perborate _________ _ _ _ 10. 0 Do. 

Sodium tripolyphosphate. _ _ _ 20.0 95%, 100 mesh. 
Sodium sesquicarbonate _______________ __ 34. 0 100%, 100 mesh. 

Niltrikotriaeetie acid-trisodium monohy- 0. 5 Powder. 
ra e. 

Alkyl aryl sulfonate ___________________ __ 0.25 Beads. 
Methyl salicylate (U.S.P.) Z_____ _-_ 0.25 
Sodium chloride (puri?ed) ____________ __ 5. 0O 98%, 100 mesh. 

1 Parts of “Oxone” (Tradename—amonopersullate compound available 
from E. I. du Pont de Nemours and Company, Inc., Wilmington, Del., 
as a. mixture containing approximately 50 mole percent potassium mono‘ 
persull‘ate, 25 mole percent potassium hydrogen sulfate and 25 mole 
percent potassium sulfate; available oxygen 4.5%). 

2 Added to mask odor of “Oxone” and to provide fragrance. 

In the above composition, a small amount of an alkyl 
aryl sulfonate, a well known wetting agent was added to 
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permit ready penetration of the cleaner into all cracks and 
crevices of the denture thereby assisting in the removal 
of debris and food particles from exposed surfaces. It is 
apparent that we can employ as a Wetting agent any com 
parable water soluble material including, among others, 
the sulfates of long-chain alcohols such as dodecanol up 
to octadecanol, sulfonated amide and ester derivatives and 
‘the like. 

To assist in removing tartar from dentures, small 
amounts of chelating agent can also be added to our 
novel compositions. While in the above speci?c composi 
tion we employed nitrilotriacetic acid trisodium mono 
hydrate, other chelating agents such as EDTA (ethylene 
diamine tetracetic acid tetra sodium salt) can be used 
with comparable results. 

Perhaps the most important single property sought in 
a denture cleaner is a high-degree of over-all cleansing 
action including the ability to physically remove particles 
and debris as well as adhesives from the denture and the 
capacity to remove slime resulting from deposition of 
mucin (a component of saliva). Closely associated with 
the above property in terms of importance is the capacity 
to remove stains caused by such substances as coffee, 
tea, nicotine and the like without exerting harmful e?ects 
on the plastics or metals generally employed in denture 
constructions such as phenolformaldehyde, acrylic and 
cellulose acetate resins and metals such as alloys of 
chromium and cobalt. Finally, a denture cleanser should, 
of course, be capable of removing bacteria with high 
e?iciency. 
An over-all evaluation of the above denture cleanser 

was made by comparing its effectiveness in actual and 
simulated tests with commercially available products. 
The tests that were carried out as well as other evidence 
of improved cleansing action provided by our composi 
tions are described in the following illustrative examples 
wherein the novel denture cleanser is referred to as “Com 
position A.” 

EXAMPLE I 

Comparative evaluation of "Composition A” in remov 
_ ing simulated food stains from dentures and simulated 
denture surfaces 

A grease composition known to cause severe staining 
of dentures was prepared from the following materials 
in the proportions indicated. 

Staining grease: ‘ Parts 

Cooking fat __________________________ __ 48.00 

Oleic acid ___________________________ __ 2.00 

Flour ____ 49.95 

Carbon 0.05 

The staining grease was thoroughly applied to several 
dentures and glass slides and the coated articles baked 
in an oven at an elevated temperature to harden or cure 
the grease. About four (4) grams of Composition A were 
added to each of four (4) beakers of water (200 cc.) with 
the water temperature of each beaker diifering in units of 
20 degrees (F.) of from a low of about 80° F. to a high 
of about 140° F. Upon addition of Composition A to 
each of the beakers e?ervescence occurred and four sets 
of the baked dentures and glass slides were immersed in 
the e?ervescing mixture and allowed to stand for periods 
'of for about ?ve minutes up to about one-half hour. 
Upon removal from solution, the dentures and slides 
were examined and found to be extremely clean and free 
of all stain. The gas produced was analyzed and found 
to be essentially pure oxygen. Comparable evaluations 
carried out with two commercially available denture 
cleaners in accordance with the procedure described 
above showed both the dentures and slides to be notice 
ably less free of-stain. 
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6 
EXAMPLE II 

Comparative evaluation of Composition A in removing 
adhesives from dentures and simulated denture surfaces 

A commercially available denture adhesive was applied 
to several sets of dentures and glass slides and the articles 
baked in an oven at an elevated temperature to harden 
the adhesive. Four (4), two percent (2.0%) solutions of 
Composition A were prepared as in Example I and ‘four 
(4) sets of dentures and glass slides immersed therein. 
After allowing the dentures to stand immersed for periods 
of from about ?ve (5) to thirty (30) minutes, they were 
removed from the respective solutions and examined. In 
all instances, the dentures and glass slides were found to 
be well cleansed and free of adhesive. Comparative tests 
carried out at the same water temperatures and concen 
trations with four (4) solutions of each of two (2) com 
mercially available cleaners (the same as those employed 
in Example I) showed these cleansers to be far less effec 
tive in removing adhesive from the dentures and glass 
slides. 

EXAMPLE HI 

Comparative evaluation of Composition A in removing 
co?ee and tea stains from dentures 

Several sets of dentures were immersed in hot concen 
trated solutions of black coffee and tea for varying periods 
and subsequently removed therefrom and dried. Two (2) 
sets of the four (4) two-percent (2.0%), solutions of 
Composition A were prepared as described in Example I 
and one series of the coffee-stained dentures was im 
mersed in one set of the solutions while the tea-stained 
dentures were immersed in the remaining set of solutions. 
After allowing the dentures to stand in their respective 
solutions for periods of from ?ve to thirty (5-30) min 
utes, they were removed and examined. In all instances, 
they were free of stain and exceptionally clean in ap 
pearance. Comparable evaluations carried out with coffee 
and tea-stained dentures with the commercially available 
denture cleaners referred to in Example I by following a 
similar procedure, proved them far less effective in re 
moving stains. 

EXAMPLE IV 

Evaluation of the bactericidal properties of‘ 
Composition A 

An upper and lower denture were sterilized by sub 
jecting them to a steam environment (15 pounds) for a 
period of ?fteen minutes and then planted into 200* ml. 
of a ?uid thioglycollate medium, which had been con 
taminated with sputum. The dentures were incubated for 
a period of from sixteen to eighteen (16-18) hours at a 
temperature of 37° C. after which period they were 
removed from the contaminated medium and each denture 
placed into a separate beaker containing 200 ml. of warm 
water (120° F.) to which four (4) grams of Composition 
A had just been added. After allowing the upper denture 
to stand in its beaker for about twenty (20) minutes and 
the lower denture to stand in its beaker for forty (40) 
minutes, they were removed therefrom, rinsed with 100 
ml. of sterile water and then placed in 200‘ ml. of sterile 
?uid thioglycollate. The dentures were then incubated 
for seven (7) days at a temperature of 32° C. and sub 
sequently examined. No evidence of growth was found 
in either denture, indicating the absence of viable bacteria. 

EXAMPLE V 

Effect of temperature and concentration of Composition A 
with respect to e?‘ervescent action 

In all of the solutions of Composition A prepared in 
Examples I through IV, the solutions were quite clear 
and characterized by excellent effervescence. On the other 
.hand, the commercially available cleaners provided cloudy, 
murky solutions and no elfervescence. Elfervescence is an 
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important function of our novel compositions not only 
for the reason that it provides increased amounts of avail 
able oxygen in the system, but, in addition, because the 
mixing and stirring action within the solution, caused 
by effervescence, mechanically aids the bleaching and 
cleasing activity by providing what might best be de 
scribed as a scrubbing function. Because of its importance, 
the following data are presented to more suitably illustrate 
etfervescence in our system, under varying conditions of 
temperature and concentration: 

Duration of Eflervescence Available Oxygen Remain 
and Time Required for ing in Solution Alter 

Temperature 4 Grams of Composi- Complete Solubility is 
tion A to Completely Achieved (Calculated as 
Dissolve in 200 cc. of Percent by Weight of 
Water Composition A) 

80° F ________ __ 30 minutesiQ minutes____ 0. 24% 
_ 16 mi11utes;l:2 minutes_.__ 0.25% 

____ 9 minutesil minute ____ 1. 0.33% 

40° F _______ s. 5 niinutosil minute ____ __ 0. 39% 

Duration of E?erveseence and Time 
Required for Composition A to 

tion A Completely Dissolve in Water at a 
Temperature of 120° F. 

2 minutes 
5 minutes 
6 minutes 
9 minutes 

12 minutes 
13 minutes 
14 minutes 

As is apparent from the above, the temperature of the 
water to which the novel compositions of our invention 
are added is not narrowly critical and can vary over a 
wide range. For good results we prefer that the tempera 
ture of the water be in the range of from about 70° F. 
to about 180° F. In the same manner, it is apparent 
that the concentration of our novel compositions can 
vary over a wide range in accordance with the period of 
elfervescence desired. 
One indication of the efficiency of our compositions in 

producing oxygen is obtained by calculating the theoreti 
cal percent of available oxygen in the composition and 
comparing the value with that obtained by analytical 
measurement. With respect to Composition A, the theoreti 
cal amount of oxygen available in terms of percent by 
weight of the total composition is 2.35 percent. The 
?gure is based on the value of 4.5 percent available oxygen 
in potassium monopersulfate and 10 percent of available 
oxygen in sodium perborate. Analytical determinations 
carried out on water solutions (2 percent concentration) 
of Composition A with sodium thiosulfate indicated the 
available oxygen to be in the range of from 2.15 to 2.30 
percent by weight of the total composition, showing close 
agreement with the theoretical value. 

Analytical determinations carried out on a water solu 
tion (1.5 percent) of Composition A for available chlorine 
indicated the solution contained 3.12 percent available 
chlorine, calculated as percent by weight of the composi 
tion. 

vWhile the basic principles of our invention are described 
above in detail with respect to a speci?c composition 
(Composition A) and to its application as a denture 
cleaner, the examples below illustrate the Wide variety of 
applications in which our novel compositions are most 
useful in providing continuous aerobic conditions, anti 
septic activity, bleaching effects and detergent action. 
Typical of such applications include textile bleaching, 
dye stripping, hygienic products and the like. In these 
and other applications where such properties are most 
desirable, our most preferred compositions fell within the 
following range. 
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Compound: Parts by weight 

Potassium monopersulfate1 ____ __ 5.00 to 40.00 

Peroxygen compound other than 
potassium monopersulfate ____ __ 40.00 to 5.00 

Alkaline ?llers _______________ __ 15.00 to 85.00 

Halogen compounds __________ __ 0.00 to 5.00 

Chelating agents ______________ __ 0.10 to 5 .00 

Surfactant ___________________ __ 0.10 to 1.00 

1 Oxone as described for Composition A. 

EXAMPLE VI 

Evaluation of bleaching and detergent properties of 
Composition A on various stained and colored surfaces 

(21) Aluminum.—A one quart aluminum coifee perco 
lator which had been utilized in the periodic preparation 
of coffee over a considerable period of time and which 
possessed the characteristic brown resinous coffee stain 
over its inner surface was ?lled to ‘about one-half of its 
capacity with about 500 cc. of hot water (160° F.) and 
about 8 grams of Composition A was then added thereto. 
Eifervescence was noted by slight turbulence in the water. 
The percolator Was allowed to stand for a period of 
about ?fteen (15) minutes at which point its contents 
were discarded and the percolator thoroughly rinsed with 
water. Upon examination it was found that the bottom 
half of the inner surface of the percolator (that portion 
which had been in contact with the water solution of 
Composition A) was free of the brown resinous coffee 
stain with the metallic luster of aluminum in evidence to 
the extent characteristic of an unused coffee percolator. 
By contrast the upper portion of the percolator (the por 
tion not in contact with the water solution of Composi 
tion A) still retained the characteristic coffee stain over 
its inner surface. 

(b) Human hair.—-A lock of woman’s brown hair was 
placed in a beaker containing 100* cc. of warm water 
(120° F.) and two (2) grams of Composition A added 
thereto. Elfervescence was noted in the water solution 
and the beaker allowed to stand for a period of ?fteen 
to twenty (15-20‘) minutes, after which time the lock of 
hair was removed and thoroughly dried. Upon compari 
son with a lock of untreated hair taken from the same 
woman, it was noted that the treated lock of hair was 
uniformly lighter in color and was free of any noticeable 
deterioration of ?ber structure. 

(c) Wood.—~A piece of hard dark-colored wood of un 
known origin was immersed in a container containing 
about 100 cc. of warm water (110° F.) and about ten 
(10) grams of Composition A added thereto. The con 
tainer was allowed to stand for one (1) hour, after which 
time the piece of wood was removed, rinsed and dried. 
By comparison with an untreated piece of wood of the 
same nature and origin, it was noted that the treated 
piece appeared to be considerably cleaner and lighter in 
color. 

((1) Melamine plastic-A melamine plastic cup which 
had been employed over a considerable period of time 
in serving coffee had become discolored (inner surface) 
with the characteristic coifee stain, that could not be re 
moved by the use of commercially available detergents 
and scouring agents, was ?lled to about half its capacity 
with 100 cc. of warm water (120° F.). Two (2) grams 
of Composition A were added to the cup and the result 
ing solution in the cup allowed to stand undisturbed for 
about ten (10) minutes, after which the solution was 
discarded and the cup thoroughly rinsed with water. It was 
noted that the inner surface of the cup which had been 
in contact with the solution of Composition A was ex 
tremely clean and completely free of all stain and dis 
coloration while the upper portion of the inner surface of 
the cup not in contact with the solution of Composition 
A remained discolored. - 
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EXAMPLE VII 
Preparation of compositions which provide antiseptic 

activity, bleaching e?ects and detergent 
The following compositions were prepared by dry 

blending the compounds listed in the preparations set 
forth. . . 

COMPOSITION B 

Compound: Parts 
Potassium monopersulfate 1 ____________ __ 30.00 

Sodium perborate _____________________ __ 10.00 

Sodium tri polyphosphate ______________ __ 15.00 

Tri sodium phosphate __________________ __. 10.00 
Sodium meta silicate penta hydrate ____ __ 5.00 
Sodium sulfate _______________________ __ 10.00 

Sodium carbonate _____________________ __ 13.00 

‘ Sodium chloride ______ __-_ _____________ __ 5.00 

Nitrilo tri acetic acid tri sodium salt ____ __ 1.50 
Dodecyl benzene sodium sulfonate ______ __ 0.25 
Methyl salicylate _____________________ __ 0.25 

1 Oxone as described for Composition A. 

COMPOSITION C 

Compound: ' Parts 

Potassium monopersulfate 1 ____________ __ 40.50 

Sodium pyrophosphate peroxide ________ __ 14.50 
Tetra sodium pyrophosphate ____________ __ 15.00 
Sodium sesq-ui carbonate _______________ __ 15.00 
Tri sodium phosphate __________________ __ 5.00 
Sodium carbonate _____________________ __ 5.25 

Potassium chloride ____________________ __ 3.00 

Ethylenediamine tetra acetic acid tetra sodium 
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salt 1.00 
Sodium lauryl sulfate __________________ __ 0.50 

_ Methyl salicylate ______________________ __ 0.25 

’ 1 Oxoné as described for Composition A. 

COMPOSITION D 

Compound: Parts 
Potassium monopersulfate 1 _____________ __ 24.75 

Potassium persulfate __________________ __ 8.25 

Sodium tri polyphosphate ______________ __ 20.00 g 
Sodium sesqui carbonate _______________ __ 21.00 

Sodium carbonate _____________________ __ 10.00 

Sodium borate ________________________ __ 13.00 

Nitrilo tri acetic acid tri sodium salt ______ __ 2.65 
Dodecyl benzene sodium sulfonate ______ __ 0.10 
Methyl salicylate _____________________ __ 0.25 

1 Oxone as described for Composition A. 

When Compositions B, C and D are employed to 
cleanse dentures, as for example by the procedure de 
scribed in Example I, or to cleanse and bleach stained 
and colored surfaces as by the procedures set forth in 
Example VI, equivalent results are obtained. , 

EXAMPLE VIII 

Preparation and use of Compositions A, B, C and D 
in tablet form 

When compositions of the same constitution of Com 
positions A, B, C and D are dry blended to form powders 
and small amounts (one percent by weight) of a suitable 
binding agent such as sodium lauryl sulfate or a poly 
ethylene glycol of a molecular weight of about 6000, 
added thereto, the compositions can be molded or pressed 
into tablet form. Results comparable to those obtained 
in Examples I through VII are obtained when the novel 
compositions are added to water in the form of a tablet. 
Having thus described the subject matter of our in 

vention what it is desired to secure by Letters Patent is: 
1. A denture cleaner composition consisting of by 

weight from about 5 to 40 parts of a mixture consisting 
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10 
of about 50 mole percent potassium monopersulfate, about 
25 mole percent potassium sulfate, and about 25 mole 
percent potassium hydrogen sulfate, 
from about 40 to 5 parts of an inorganic water soluble 

peroxide of metal selected from the group consisting 
of Groups I and II of the Periodic Table, 

up to about 5 parts of a water soluble halide selected 
from the group consisting of the chloride, bromide 
and iodide of the alkali metals and alkaline earth 
metals and 'of ammonium; 

from about 15 to ‘85 parts of a water soluble inorganic 
alkaline ?ller; 

from about 0.10 to 5 parts of a chelating agent se 
lected from the group consisting of nitrilotriacetic ' 
acid trisodium monohydrate and ethylene diamine 
tetraacetic acid salt, and 

from about 0.10 to 1.0 part of a wetting agent selected 
from the group consisting of a water soluble alkyl 
aryl sulfonate and the sulfates of long chain alcohols, 

an aqueous solution of said composition having a pH 
of at least 7, at which pH oxygen becomes available 
in said solution in excess of its solubility therein so 
that the solution effervesces strongly, said elfer 
vescence serving to stir said solution and to physi 
cally remove said particles from said dentures. 

2. A denture cleaner composition consisting of by 
Weight from about 5 to 40 parts of a mixture consisting of 
about 50 mole percent potassium monopcrsulfate, about 
25 mole percent potassium sulfate, and about 25 mole 
percent potassium hydrogen sulfate, 

from about 40 to 5 parts of a solid peroxygen com 
pound selected from the group consisting of sodium 
perborate, potassium persulfate, ammonium persul 
fate, sodium persulfate, sodium pyrophosphate per 
oxide, sodium carbonate peroxide and urea peroxide; 

up to about 5 parts of a water soluble halide selected 
from the group consisting of the chloride, bromide 
and iodide of the alkali metals and alkaline earth 
metals and of ammonium; 

from about 15 to 85 parts of a water soluble inorganic 
alkaline ?ller; 

from about ‘0.10 to 5 parts of a chelating agent selected 
from the group consisting of nitrilotriacetic acid tri 
sodium monohydrate and ethylene diamine tetra 
acetic acid salt, and 

from about 0.10 to 1.0 part of a wetting agent selected 
from the group consisting of a water soluble alkyl 
aryl sulfonate and the sulfates of long chain alcohols, 

an aqueous solution of acid composition having a pH of 
' at least 7, at which pH oxygen becomes ‘available in 

said solution in excess of its solubility therein so that 
the solution eifervesces strongly, said eifervescence 
serving to stir said solution and to physically remove 
said particles from said dentures. 

3. A denture cleaner composition consisting of by 
weight from about 5 to 40 parts of a mixture consisting 
of about 50 mole percent potassium monopersulfate, about 
25 mole percent potassium sulfate, and about 25 mole per 
cent potassiurn hydrogen sulfate, 

from about 40 to 5 parts of a peroxygen compound 
other than potassium monopersulfate selected from 
the group consisting of inorganic water soluble per 
oxides of metals in Groups I and II of the Periodic 
Table and inorganic water soluble alkali metal salts 
of peroxy acids, 

up to about 5 parts of a water soluble halide selected 
from the group consisting of the chloride, bromide 
and iodide of the alkali metals and alkaline earth 
metals ‘and of ammonium; 

from about 15 to 85 parts of a water soluble inorganic 
alkaline ?ller; 

from about 0.10 to 5 parts of a chelating agent selected 
from the group consisting of nitrilotriacetic acid tri 
sodium monohydrate and ethylene diamine tetraacetic 
acid salt, and 
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from about 0.10 and 1.0 part of a Wetting agent se 
lected from the group consisting of a water soluble 
alkyl aryl s'ulfonate and the sulfates of long chain 
alcohols, 

an aqueous solution of said composition having a pH 
of at least 7, at which pH oxygen becomes available 
in said solution in excess of its solubility therein so 
that the solution effervesces strongly, said effer 
vescence serving to stir said solution and to physically 
remove said particles from said dentures. 

4. A denture cleaner consisting of the following in 
gredients in the respective amounts indicated by weight: 

(a) from 5 to 40 parts of a mixture consisting of about 
50 mole percent potassium monopersulfate, about 25 
mole percent potassium sulfate and about 25 mole 
percent potassium hydrogen sulfate; 

(b) from 40 to 5 parts sodium perborate; 
(0) up to 5 parts sodium chloride; 
(d) from 15 to 85 parts of an alkaline ?ller consisting 

of a mixture of 1-10 to 10-1 parts of sodium tri 
polyphosphate and sodium sesquicarbonate; 

(e) from 0.10 to 5 parts of nitriloacetic acid-trisodium 
monohydrate; and 

(f) from 0.10 to 10 parts of a water soluble alkyl aryl 
sulfonate; an aqueous solution of said composition 
having a pH of at least 7, at which pH oxygen be 
comes available in said solution in excess of its solu 
bility therein so that the solution effervesces strongly. 

5. A denture cleaner consisting of the following in 
gredients in the respective amount-s indicated: 

Ingredient Parts, by Particle Size 
Weight 

A mixture consisting of about 50 mole per- 30.0 100% 30 mesh. 
cent potassium monopersuliate, about 
25 mole percent potassium sulfate, and 
about 25 mole percent potassium hydro 
gen sulfate. 

Sodium perborate ______ __ _ 10.0 Do. 
Sodium tripolyphosphate. 20. O 95% 100 mesh. 
Sodium sesquicarbonate _________________ . _ 34. O 100% 100 mesh. 

Niltriltotriacetie acid-trisodium monohy- 0.5 Powder. 
Water soluble alkyl aryl sulfonate _______ _. 0. 25 Beads. 
Methyl salicylate (U.S.P.) ______________ __ 0. 25 
Sodium chloride (puri?ed) ______________ _ _ 5. 00 98% 100 mesh. 

an aqueous solution of said composition having a pH of 
at least 7, it which pH oxygen becomes available in 
said solution in excess of its solubility therein so that 
the solution eifervesces strongly. 

6. A denture cleaner consisting of the following in 
gredients in the respective amounts indicated 
Ingredient: Parts by weight 

A mixture consisting of about 50 mole percent 
potassium monopersulfate, about 25 mole 
percent potassium sulfate, and about 25 
mole percent patossium hydrogen sulfate __ 30.00 

Sodium perborate _____________________ __ 10.00 
Sodium tri polyphosphate ______________ __ 15.00 
Tri sodium phosphate __________________ __ 10.00 
Sodium meta silicate penta hydrate _______ __ 5 .00 
Sodium sulfate ________________________ __ 10.00 
Sodium carbonate _____________________ __ 13.00 

Sodium chloride ______________________ _._ 5.00 

Nitrilo tri acetic acid tri sodium salt ______ __ 1.50 
Dodecyl benzene sodium sulfonate _______ __ 0.25 
Methyl salicylate ______________________ __ 0.25 
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an aqueous solution of said composition having a pH 

of at least 7, at which pH oxygen becomes available 
in said solution in excess of its solubility therein so 
that the solution effervesces strongly. 

5 7. A denture cleaner consisting of the following in 
gredients in the respective amounts indicated 

Ingredient: Parts by weight 
A mixture consisting of about 50 mole percent 

potassium monopersulfate, about 25 mole 
10 percent potassium sulfate, and about 2.5 

mole percent potassium hydrogen sulfate __ 40.50 
Sodium pyrophosphate peroxide _________ _._ 14.50 
Tetra sodium pyrophosphate ____________ __ 15 .00 

15 Sodium sesqui carbonate _______________ __ 15.00 
Tri sodium phosphate __________________ __ 5.00 
Sodium carbonate _____________________ __ 5.25 

Potassium chloride ____________________ _._ 3.00 

Ethylenediamine tetra acetic acid tetra sodium 
20 Salt _______________________________ - 

Sodium lauryl sulfate __________________ _._ 0.50 
Methyl salicylate _____________________ __ 0.25 

an aqueous solution of said composition having a pH 
25 of at least 7, at which pH oxygen becomes available 

in said solution in excess of its solubility therein so 
that the solution eifervesces strongly. 

8. A denture cleaner consisting of the following in 
gredients in the respective amounts indicated 

30 Ingredient: Parts by Weight 
A mixture consisting of about 5 0 mole percent 

potassium monopersulfate, about 25 mole 
percent potassium sulfate, and about 25 
mole percent potassium hydrogen sulfate __ 24.75 

35 Potassium persulfate __________________ __ 8.2.5 

Sodium tri polyphosphate _______________ _._ 20.00 

Sodium sesqui carbonate _______________ __ 21.00 

Sodium carbonate _____________________ __ 10.00 

40 Sodium borate ________________________ __ 13.00 

Nitrilo tri acetic acid tri sodium salt ____ __ 2.65 
Dodecyl benzene sodium sulfonate _______ __ 0.10 

Methyl salicylate ______________________ __ 0.25 

45 an aqueous solution of said composition having a pH 
of at least 7, at which pH oxygen becomes available 
in said solution in excess of its solubility therein so 
that the solution eifervesces strongly. 
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