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(57) ABSTRACT 
Soiled culinary articles are washed with an aqueous 
composition containing water and a catalytically effec 
tive amount of a novel catalyst. The invention is espe 
cially effective in washing soiled culinary articles 
which have food deposits and other foreign materials 
adhering tightly to the surface thereof. When desir 
able, the aqueous composition may also contain a sur 
face active agent or a combination of a surface active 
agent and a water softening agent. The novel catalyst 
which is used in preparing the aqueous composition is 
prepared by steps including admixing a water soluble 
alkali metal silicate with an aqueous medium contain 
ing carefully controlled amounts of dissolved water 
soluble substances which are sources of calcium ion 
and magnesium ion, reacting the same to produce an 
aqueous finely divided or colloidal suspension of the 
reaction product, admixing a micelle-forming surfac 
tant with the aqueous medium, and agitating the aque 
ous medium containing the finely divided or colloidal 
particles and surfactant to form catalyst-containing 
micelles. 

37 Claims, No Drawings 
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METHOD OF WASHING SOLED CULINARY 
ARTICLES 

RELATED APPLICATIONS 
This application is a continuation-in-part of copend 

ing application Ser. No. 3 17,097, filed Dec. 20, 1972, 
on behalf of John W. Willard, Sr., for Novel Catalyst 
and Process For Preparing The Same. Application Ser. 
No. 37,097, in turn, is a continuation of application 
Ser. No. 108,198 filed Jan. 20, 1971, now abandoned. 
The disclosures of applications Ser. Nos. 108,198 and 
37,097 are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

This invention relates to a novel method of washing 
soiled culinary articles. The invention is especially use 
ful in removing tightly adhering food deposits and for 
eign materials in general from the surface of soiled culi 
nary articles. 
A large number of surface active agents have been 

used heretofore in formulating dishwashing detergents. 
Examples include the alkali metal soaps of long chain 
fatty acids, the alkali metal soaps of rosin acids and the 
derivatives of rosin acids, synthetic detergents of the 
anionic, cationic or nonionic types and mixtures of one 
or more of these substances. It has been common prac 
tice to use inert diluents such as sodium sulfate, or 
builders such as polyphosphates, polysilicates or so 
dium carboxymethylcellulose in combination with one 
or more surface active agents. A number of nitrogen 
containing sequestering agents, anti-bacterial agents, 
bleaching agents and water softening agents also have 
been added to dishwashing detergents heretofore. 
The commercially available prior art detergent com 

positions recommended for washing dishes and other 
culinary articles are not entirely satisfactory for a num 
ber of reasons. For instance, dishwashing detergents 
widely used at the present time often include a phos 
phorous or nitrogen-containing compound which ei 
ther directly or indirectly results in a pollution prob 
lem. The phosphorous and nitrogen-containing com 
pounds promote the growth of microorganisms and 
alga in streams and other bodies of water into which 
sewage is introduced and this results in an adverse 
change in the ecology. The presence of a high concen 
tration of sodium sulfate and other soluble fillers is un 
desirable when the water is to be reused down stream 
for purposes which require a low sodium or solubles 
content. In instances where the prior art dishwashing 
detergents contain synthetic surfactants which are not 
destroyed by microorganisms at a sufficiently rapid 
rate, the surfactant concentration in streams also tends 
to increase to an objectionable level. 
Many of the prior art dishwashing detergents are not 

sufficiently fast acting to remove tightly adhering food 
deposits and/or food stains within the period of time 
available when washing dishes in modern automatic 
dishwasher. As a result, dried food deposits and ther 
mally decomposed food deposits on burned or 
scorched culinary articles are not removed effectively. 
Also, food stains resulting from tea, coffee, fruits and 
the like are not removed effectively even in the pres 
ence of strong bleaching agents which often tend to de 
stroy colored designs on dishes and chemically attack 
metallic culinary articles. 
The prior art dishwashing detergents often have still 

other disadvantages such as requiring hot water for ef 
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2 
fective cleaning action and tending to produce exces 
sive Suds and especially if too much is added inadver 
tently to an automatic dishwasher. Many dishwashing 
detergents also leave unsightly films or residua on the 
surface of the washed and dried culinary articles. 

In view of the foregoing, the prior art has long sought 
an entirely satisfactory method of Washing culinary ar 
ticles which overcomes the above mentioned and other 
well known deficiencies of presently used dishwashing 
detergents. However, an entirely satisfactory method of 
washing soiled culinary articles was not available prior 
to the present invention in spite of the long standing 
need. 

It is an object of the present invention to provide a 
novel method of washing soiled culinary articles having 
food deposits adhering to the surface thereof compris 
ing intimately contacting the same with water contain 
ing a catalytically effective amount of a unique catalys 
to be described more fully hereinafter. 

It is a further object to provide a novel method of 
washing soiled culinary articles wherein the culinary 
articles are intimately contacted with an aqueous com 
position containing water, a surface active agent and/or 
a water softening agent in the presence of a catalyti 
cally effective amount of the catalyst of the invention. 

Still other objects and advantages will be apparent to 
those skilled in the art upon reference to the following 
detailed description and the specific examples illustrat 
ing the present invention. 
DETAILED DESCRIPTION OF THE INVENTION 
INCLUDING PREFERRED WARIANTS THEREOF 
In accordance with the present invention, soiled culi 

nary articles are washed in an aqueous composition 
containing water and a catalytically effective amount of 
a novel catalyst to be described more fully hereinafter. 
The aqueous composition may contain a surface active 
agent, or a combination of a surface active agent and 
a water softening agent when desired. Other prior art 
additives for dishwashing detergents also may be pres 
ent but usually they are not necessary and in some in 
stances undesirable. 

In instances where the aqueous composition also 
contains a surface active agent, it may be selected from 
the surface active agents used in washing culinary arti 
cles in accordance with prior art practice. Examples of 
surface active agents include the alkali metal soaps of 
long chain fatty acids and especially the sodium and po 
tassium soaps of fatty acids containing 14-25 carbon 
atoms and preferably about 16-18 carbon atoms. Other 
surface active agents include detergents which are not 
derived directly from fatty acids such as synthetic ani 
onic, cationic and nonionic detergents. Specific exam 
ples of synthetic anionic detergents include the alkali 
metal salts of organic sulfonates or organic sulfates, 
and especially the alkali metal salts of high molecular 
weight alkyl or alkylaryl sulfonates such as sodium or 
potassium dodecyl benzene sulfonate, and the sodium 
and potassium sulfates of fatty alcohols or products of 
the "Oxo 'process. Specific examples of cationic deter 
gents include the quaternary ammonium halides such 
as benzethonium chloride, and often members of this 
group have outstanding germicidal activity as well as 
surface active properties. Specific examples of non 
ionic detergents include compounds having a polyoxy 
ethylene or other oxygenated side chain and the re 



3,874,927 
3 

mainder of the molecule may be derived from fatty 
acids, alcohols, phenols, amides or amines. 
Further examples of surface active agents are dis 

closed in the section on detergency appearing in the 
Kirk-Othmer Encyclopedia of Chemical Technology 
(2nd Edition), Volume 6, pages 853-895, the disclo 
sure of which is incorporated herein by reference. Still 
additional specific examples of detergent compositions 
are found in numerous U.S. patents, including the fol 
lowing which are incorporated herein by reference: 

3,03150 3.18) ()() 3.287 3,382,77 
3,043,780 3, 19848 33647 3,382.85 
3.048.548 34U.261 3.885 3.22) 
3,053,77 3.444 3.34.89 3,424,689 
3,0655 356,655 332()72 3.429,822 
3,067,143 3, 73,877 3,326.87 3,437,697 
3,082,172 3,203,955 3,337.463 3,444,242 
3,095,381 3,208.949 3,349,038 3.499.84 
3, 1()1297 323,028 3,359,205 3,507,798 
3, (),374 315,633 3,382,76 

It is understood that the above surface active agents 
are given by way of example only, and that other suit 
able surface active agents may be used. A mixture of 
one or more of the above surface active agents may be 
used when desired. 

In instances where the aqueous composition also 
contains a water softening agent, it likewise may be se 
lected from the water softening agents used in washing 
culinary articles in accordance with prior art practice. 
Examples of water softening agents include washing 
soda, trisodium phosphate, sodium metaphosphate, so 
dium tetraphosphate and other substances effective to 
remove calcium and/or magnesium ions from water. 
Mixtures of water softening agents may be used. The 
water softening agent may be employed in the usual 
amount necessary to soften the water content of the 
aqueous composition. 
The water used in preparing the aqueous composi 

tion for use in washing the soiled culinary articles may 
be untreated or softened tap water derived from munic 
ipal water sources, wells or springs. A soft water usually 
gives better results and is preferred. The additives de 
scribed above, when used, may be admixed with the 
water in the quantity recommended in accordance with 
prior art practices, such as 4-2 cups of surface active 
agent for each 5-20 gallons of water. However, the cat 
alyst of the invention increases the effectiveness of a 
given quantity of surface active agent or other additive 
and the amount required to produce equally satisfac 
tory results is usually about one-eighth to one-half of 
that normally required, and often about one-fourth as 
much, as is used in prior art dish washing compositions. 
The catalyst is present in the aqueous composition in 

a catalytic quantity which results in the desired im 
provement. Usually the catalyst is present in an amount 
of about 0.00001-0. 1 weight percent, and preferably 
about 0.0004-0.001 weight percent of the aqueous 
composition, but larger or smaller amounts may be 
present as it is only necessary to provide the catalyst in 
catalytic amount. The aqueous composition may be 
prepared by diluting the aqueous suspension of the cat 
alyst as produced by the process described herein. In 
such instances, the aqueous suspension of catalyst as 
produced may be diluted with about 100-10,000 vol 
umes of water and then used. For better results, the 
aqueous suspension of catalyst as produced may be di 
luted with about 250-2000 parts of water before use, 
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4. 
and for still better results it may be diluted with about 
500-1000 parts by weight of water before use. A sur 
face active agent and/or a water softening agent may be 
added thereto in the above described quantities when 
desired. 

Alternatively, when the aqueous composition con 
tains a surface active agent, the catalyst may be added 
to commercially available solid or liquid surface active 
compositions such as Cascade, Ivory Snow, Tide and 
Thrill, or to the surface active compositions disclosed 
in the patents listed herein. The catalyst is present in a 
quantity to provide a catalytic amount when the com 
mercial surface active composition is admixed with 
water in the recommended ratio to wash dishes. Usu 
ally the catalyst is present in an amount to provide 
about 0.00001-0.1 weight percent, and preferably 
about 0.0004-0.001 weight percent in the water that is 
added thereto at the time of use. Often the catalyst is 
present in an amount of about 0.01-1 weight percent 
based upon the weight of the concentrated surface ac 
tive composition. Larger or smaller amounts may be 
present as it is only necessary to provide the catalyst in 
catalytic amounts in the aqueous composition prepared 
by diluting the surface active composition with water. 

It is not necessary to use special dish washing proce 
dures or equipment and prior art hand washing and ma 
chine washing techniques are equally effective in the 
presence of the catalyst. Ordinary small household au 
tomatic dish washing machines are preferred for house 
hold use, and large industrial dish washing machines for 
larger scale use such as in restaurants, hospitals and 
other institutions. It also is not necessary to change the 
surface active agent, the amount or ratio of water and 
surface active agent, the dish washing cycle, or other 
operating procedure with the exception of adding the 
catalyst. However, often it is preferred to use much less 
surface active agent to obtain equally satisfactory re 
sults and/or to allow the culinary articles to soak in 
water containing the catalyst and/or surface active 
agent prior to commencing the washing cycle. The 
soaking action is especially effective as it allows the 
catalyst to break the bond between the tightly adhering 
food particles and the surface of the culinary articles 
before the washing cycle begins and often a surface ac 
tive agent is not needed. The culinary articles may be 
soaked, for example, for about five minutes to several 
hours and preferably for about 15 minutes to 1 hour. 
The dish washing cycle for an automatic dish washer 
may be, for example, a period of about 5-30 minutes 
and preferably about 10–20 minutes. 
The catalyst markedly speeds up the cleaning action 

and allows the food particles, stains and other foreign 
substances to be removed from the surface of the culi 
nary articles in a minimum period of time and with min 
imum effort. Cold water is satisfactory and it is not nec 
essary to use warm or hot water. The catalyst is espe 
cially effective in the removal of tightly adhering dried 
intially liquid or semi-liquid films and particles of food 
and burned or thermally decomposed food. In such in 
stances, the catalyst seems to loosen the bond between 
the surface of the culinary articles and the foreign sub 
stances, thereby allowing the foreign substances to be 
easily removed. The catalyst does not contain nitrogen 
or phosphorous compounds and it is non-polluting. The 
catalyst also aids in the uniform and complete removal 
of food stains, films, streaks and residues in general and 
the washed and dried culinary articles are very pleasing 
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in appearance. Colored designs on dishes and other cu 
linary articles are not harmed and the catalyst does not 
chemically attack metallic culinary articles such as 
pots, pans, knives, forks, spoons and the like. 
The catalyst used in practicing the present invention 

is unique and has many unusual and unexpected prop 
erties. It is presently thought that these unusual and un 
expected properties result from the way the catalyst is 
prepared, and thus it should be prepared following the 
process described hereinafter. 

PREPARATION OF THE CATALYST 

The catalyst used in practicing the present invention 
may be prepared as described below. In the presently 
preferred process for preparing an aqueous suspension 
of the catalyst, a water soluble alkali metal silicate is 
admixed and reacted with an aqueous solution of a 
water soluble dissolved substance which is a source of 
calcium ion and a water soluble dissolved substance 
which is a source of magnesium ion to produce a finely 
divided or colloidal suspension of the reaction product. 
The aqueous solution contains the dissolved substances 
initially in amounts to provide between about 1 X 10 
and X 10 mole per liter each of calcium ion and 
magnesium ion, preferably between about 1 x 10' and 
1 x 10 mole per liter, and for still better results be 
tween 1 x 10' and 6 x 10 mole per liter. The dis 
solved substances should also be present in amounts to 
provide a molar ratio of calcium ion to magnesium ion 
between about 2.0:1.0 and 1.0:2.0, and preferably 
about 1.5:1.0 and 1.0:1.5. For best results, the aqueous 
medium should contain the dissolved substances in 
amounts to provide between about 2.5 X 10 and 3.0 
X 10 mole per liter each of calcium ion and magne 
sium ion, and the molar ratio of calcium ion to magne 
sium ion should be about 1.0:1.0, e.g., 2.9 X 10 mole 
per liter of calcium ion and 2.7 x 10 mole per liter 
of magnesium ion. The alkali metal silicate should have 
an alkali metal oxide to silicon dioxide ratio between 
about 0.9:1.0 and less than 2.0:1.0, and preferably be 
tween about 0.9:1.0 and 1.2:1.0. The alkali metal sili 
cate should be admixed with the aqueous medium in an 
amount of about 0.05-2 moles per liter, preferably 
about 0.1-1 mole per liter, and for still better results 
about 0.2-0.5 mole per liter. For best results, the alkali 
metal silicate should be an alkali metal meta-silicate 
having an alkali metal oxide to silicon dioxide ratio of 
about : 1, and it should be admixed with the aqueous 
medium in an amount to provide about 0.2-0.3 mole 
per liter, e.g., about 0.25 mole per liter. 
Examples of sources of calcium ion and magnesium 

ion for use in preparing the aqueous solution include 
mineral acid salts such as the halides, sulfates, bisul 
fates, nitrites, and nitrates of calcium and magnesium. 
The chlorides are usually the preferred halides, and 
both calcium and magnesium chloride are soluble and 
may be used. Magnesium sulfate and bisulfate are solu 
ble and often are the preferred sources of magnesium 
ion. Calcium sulfate is only slightly soluble in water and 
usually is not a preferred source of calcium ion, but cal 
cium bisulfate is somewhat more soluble. While cal 
cium and magnesium nitrite or nitrate are soluble in 
water and may be used, these substances are not pre 
ferred in most instances. The sources of calcium ion 
and magnesium ion are dissolved in the aqueous me 
dium in amounts to provide calcium ion and magne 
sium ion within the above ranges. Complete ionization 
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6 
is assumed when calculating the quantities to be dis 
solved and any desired order of addition is satisfactory. 
For example, the source of calcium ion may be added 
to the aqueous medium before, during or after the 
source of magnesium ion. 
The alkali metal silicate to be admixed with the aque 

ous medium is preferably a water soluble sodium or po 
tassium silicate having an alkali metal oxide (MO) to 
silicon dioxide (SiO2) mole ratio between about 0.9:1.0 
and less than 2.0:1.0, and preferably between about 
0.9:1.0 and 1.2:1.0. The best results are usually ob 
tained with an alkali metal metasilicate having an alkali 
metal oxide to silicon dioxide ratio of about 1:1. Hy 
drated alkali metal silicates dissolve faster and should 
be used for best results when the alkali metal silicate is 
added in solid form. In instances where an anhydrous 
alkali metal silicate is used, it may be desirable to dis 
solve it in water and then add the solution to the aque 
ous medium. Sodium metasilicate is preferred and usu 
ally a hydrated sodium metasilicate such as the penta 
hydrate gives the best results. 
Carbonate ion and/or bicarbonate ion should not be 

present in the aqueous medium in substantial concen 
trations as the calcium ion and magnesium ion are pre 
cipitated in the form of their respective carbonates. 
The free carbonate ion and/or bicarbonate ion concen 
trations in the aqueous medium should not exceed 
about 10 parts per million by weight based upon the 
combined weight of the water and the ingredients 
added thereto and for this reason, the alkali metal sili 
cates should be substantially free of carbonate ion and 
bicarbonate ion. A small amount of precipitated cal 
cium carbonate and/or magnesium carbonate may be 
present in the aqueous medium provided additional 
calcium ion and magnesium ion are available to meet 
the above defined concentrations. 

Distilled water and/or deionized water are usually 
preferred over a natural or untreated water when pre 
paring the aqueous medium. In instances where water 
is used which contains substantial initial concentrations 
of alkaline earth metal ions, then this should be taken 
into consideration in calculating the amounts of the 
sources of calcium ion and magnesium ion which are 
necessary to arrive at the final concentrations previ 
ously discussed. 
An electrolyte which aids in the preparation of colloi 

dal suspensions may be present in the aqueous medium 
at the time of admixing the alkali metal silicate there 
with. Examples of electrolytes include those used in 
preparing prior art colloidal suspensions such as the al 
kali metal halides, sulfates and bisulfates. Sodium chlo 
ride, sodium sulfate and sodium bisulfate are usually 
preferred. The electrolyte should be added in small 
amounts such as, for example, about 0.00001-0.1 mole 
per liter, but often larger or smaller amounts may be 
present. 
The conditions under which the alkali metal silicate 

is admixed with the aqueous medium and reacted with 
the sources of calcium ion and magnesium ion are not 
critical provided the reaction mixture is maintained in 
the liquid phase. The reaction temperature may be, for 
example, between the freezing point and boiling point 
of water under the existing pressure conditions. At at 
mospheric pressure, the temperature is usually about 
10°-90°C and often a more convenient temperature is 
about 20-50°C. In many instances, ambient or normal 
room temperature is satisfactory. 
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The degree of agitation is not critical, and mild to vig 
orous agitation may be employed during addition of the 
alkali metal silicate. For the best results, the aqueous 
medium should be agitated sufficiently to assure rapid 
and uniform admixing of the alkali metal silicate. After 
completing the addition of the alkali metal silicate, 
when desired the agitation may be continued for a suffi 
cient period of time to assure complete reaction and 
aging of the resulting colloidal suspension, such as for 
approximately 1-5 minutes to 1 hour or longer. 
Upon admixing the alkali metal silicate with the 

aqueous medium, it takes on a turbid appearance but 
in most instances no significant amount of visible pre 
cipitate is formed. The colloidal suspension of the reac 
tion product thus produced should be strongly basic 
and may have a pH value of, for example, approxi 
mately 0-14 and preferably about 1 1-13, and for best 
results about 12. In view of this, the initial pH value of 
the aqueous medium containing the dissolved sources 
of calcium ion and magnesium ion is of importance and 
should be about 6-9 and preferably about 7-8. When 
necessary, it is possible to adjust the pH value of the 
aqueous medium to the foregoing levels either before 
during or after addition of the alkali metal silicate by 
adding bases such as sodium or potassium hydroxide, 
or mineral acids such as sulfuric or hydrochloric acid. 
The colloidal suspension may be stored for several 

weeks or longer while awaiting the further treatment 
described hereinafter. In instances where the colloidal 
suspension is to be stored over a substantial period of 
time, the pH value should be maintained at the above 
described level and the storage vessel is preferably a 
tightly capped polyethylene bottle or other inert plastic 
container which prevents the contents from absorbing 
carbon dioxide from the atmospher. 
The colloidal suspension of thi : actici product is 

not suitable for use as a catalysi as prepared and it 
should be agitated sufficiently in the presence of a mi 
celle-forming surfactant to form catalyst-containing 
micelles. The degree of agitation, the length of the agi 
tation period, and the amount of the micelie-formin" 
surfactant that is present in the colloidal st's... riot: 
controlled at levels favorable to the formatin , . 
celles. For example, the surfactant may be present in an 
amount of about 0.001-0.1 mole per liter and prefera 
bly about 0.03-0.07 mole per liter for most surfactants. 
Smaller or larger amounts may be effective with some 
surfactants such as 0.000 l mole per liter or less, or ? 2 
mole per liter or more. About 0.05 m. 'Yer liter in 
gives the best results with many surfaci... s. 
The minimum period of agitation and the minimum 

degree of agitation that are required for micelle forma 
tion varies somewhat with temperature and the type 
and amount of surfactant. As is well understood in this 
art, gradually increasing these variants in the presence 
of an effective amount of the micelle-forming surfac 
tant will result in micelle formation when the proper 
levels are reached. As a general rule, longer periods of 
agitation and/or more vi; is agitation are required 
to form micelles at lower . . cratures approaching the 
freezing point of the colloi. suspension than at higher 
temperatures approaching the boiling point. In in 
stances where the aqueous suspension has a tempera 
ture of approximately 50°-90°C., then mild agitation 
over a period of about 10-60 minutes is satisfactory. 
Often longer or shorter periods of mild to vigorous agi 
tation may be employed such as from about 1-5 min 
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8 
utes to several hours at temperatures varying, respec 
tively, between the boiling point and the freezing point. 
When desired, the agitation may be continued long 
after the catalyst-containing micelles are formed as 
continued agitation does not seem to have an adverse 
affect. 
As a general rule, the micelle-forming surfactants 

known in the prior art may be used in practicing the 
present invention. Micelle-forming surfactants used in 
the emulsion polymerization of monomeric organic 
compounds are disclosed in the text Synthetic Rubber, 
by G. S. Whitby, et al., John Wiley & Sons Incorpo 
rated, New York (1954), and surface active agents in 
general are disclosed on pages 418-424 of the text Or 
ganic Chemistry, Fieser and Fieser, 2nd Edition, Rein 
hold Publishing Corporation, New York, New York 
(1950), the disclosures of which are incorporated 
herein by reference. Examples of surfactants disclosed 
in the above texts include the alkali metal soaps of long 
chain fatty acids, and especially the sodium and potas 
sium soaps of fatty acids containing about 14-25 car 
bon atoms and preferably about 16-8 carbon atoms, 
and the sodium and potassium soaps of the rosin acids, 
abietic acid and the derivatives thereof. Other micelle 
forming surfactants include fats and oils such as corn 
oil, cotton seed oil, castor oil, soybean oil and saf. 
flower oil which have been fully or partially saponified 
with alkali metal bases to produce mixtures including 
saponified long chain fatty acids, the mono- or di 
glycerides thereof, and glycerin. 
Examples of synthetic micelle-forming surfa : ) i'ts 

include the sulfonates of long chain alcohols prepa: id. 
by hydrogenation of naturally ocurring fats and oils. .) 
the above types and especially sulfonated long ci; in 
alcohols containing about 10-20 and preferably about 
12-14 carbon atoms, the alkali metal salts of the mono 
sulfonates of monoglycerides such as sodium glycetyl 
monolaurate sulfonate, the sulfonates of succinic acid 
esters such as dioctyl sodium sulfosuccinate and the al 
kylaryl alkali metal sulfonates. Specific examples of 
presently preferred micelle-forming surfactants include 
sodium and potassium sulforicinoleate, tetrahydro 
naphthalene sulfonate, octahydroanthracene sulfonic 
acid, butyl naphthalene sulfonic acid, sodium xylene 
sulfonate, alkyl benzene sulfonic acid and potassium 
benzene sulfonate. 
Sulfated long chain hydroxycarboxylic acids contain 

ing about 14-25 carbon atoms and preferably about 
16-18 carbon atoms, and sulfated fats and oils contain 
ing hydroxycarboxylic acids of this type produce ex 
ceptionally good micelle-forming surfactants. At least 
25% of the hydroxyl groups and preferably at least 50% 
should be sulfated, and up to 95-100% may be sulfated. 
It is usually preferred that the sulfated oils and/or long 
chain hydroxycarboxylic acids be neutralized with an 
alkali metal base, and that the corresponding alkali 
metal salts be added to the colloidal suspension in the 
form of an aqueous solution. The aqueous solution may 
contain at least 25% of water and preferably at least 
35-40% by weight. Much larger percentages of water 
may be present when desired such as 75-80% or more 
by weight. 
A very active catalyst is produced when using sul 

fated castor oil as the micelle-forming surfactant (Tur 
key Red oil.) Sulfated castor oil which has been puri 
fied sufficiently to be of U.S.P. or medicinal grade pro 
duces an exceptionally active catalyst. For the best re 
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sults, the castor oil is reacted with about an equal 
weight of concentrated sulfuric acid (e.g., 20% by 
weight) at a temperature of approximately 25-30°C. 
The mixture may be reacted for about two hours with 

10 
centration in the quantities previously discussed. The 
weight of the catalyst is calculated on a dry solids basis, 
i.e., the weight of the catalyst ingredients in the aque 
ous suspension as produced after removal of the water. 

stirring and is then neutralized with sodium hydroxide 5 The invention is further illustrated by the following 
solution. The reaction mixture separates into three lay- specific examples. 
ers, i.e., an upper layer which is a water solution, an in 
termediate or oily layer, and a white curdy precipitate. EXAMPLE I 
The intermediate oily layer is separated from the upper This example illustrates one presently preferred pro 
and lower layers, and may be added to the colloidal sus- 10 cess for preparing the novel catalyst used in practicing 
pension as the micelle-forming surfactant in an the invention. 
amount, for example of 0.001-0.1 mole per liter, and Anhydrous calcium chloride in an amount of 0.66 
preferably about 0.005 mole per liter. gram and magnesium sulfate heptahydrate in an 
The activity of the catalyst may be increased very amount of 1.32 grams were dissolved in two liters of de 

markedly by cooling the aqueous catalyst suspension to 15 ionized water with stirring and warming until solution 
a temperature approaching the freezing point such as was complete. Then 95 grams of sodium silicate penta 
about 0-10°C., and then warming over one or more hydrate having a molecular ratio of sodium oxide to sil 
cycles. For best results, the aqueous catalyst suspension icon dioxide of 1:1 were added to the solution with stir 
should be frozen and thawed over one or more cycles. 20 ring and continued warming to produce a white colloi 
The reason for the increased catalytic activity is not dal suspension of the reaction product. 
fully understood at the present time but cooling and After setting for 19 minutes, the colloidal suspension 
then warming the aqueous catalyst suspension seems to was heated to 80°C. and sulfated castor oil in an 
increase the concentration of the catalyst-containing amount of 201 grams was added with stirring. The ayer 
micelles and/or increases the catalytic activity thereof. molecular weight of the sulfated castor oil was 940 and it contained 50% of water. The turbidity lessened 
t he aqueous suspension of the catalyst contains a rel- somewhat as the colloidal suspension was heated at 

atively small percentage by weight of the active catalyst 80°-90°C. for 1 hour with vigorous stirring to produce 
S produced. When desired, it may be concentrated by catalyst micelles. The aqueous suspension of catalyst 
evaporating a portion of the water to produce a con- micelles thus prepared had a viscosity similar to that of 
centrated liquid catalyst suspension which maybe 30 water and it was used as the catalyst in certain Exam 
stored and used more conveniently. It is also possible ples as noted hereinafter. 
to prepare a dry catalyst concentrate by evaporating A dry or solid catalyst concentrate was prepared in 
substantially all of the water. The preferred method of a further run by evaporating water from the initially 
producing the dry catalyst concentrate is by flash evap- prepared aqueous catalyst suspension. The resulting 
oration using a technique analogous to that employed 35 dry catalyst concentrate was resuspended in water and 
in preparing powdered milk. The catalyst concentrates there was no substantial loss of catalytic activity. In still 
produced upon partial or complete evaporation of the other runs, the catalytic activity of the aqueous suspen 
water content of the intially prepared aqueous suspen- sion of catalyst as initially prepared, the diluted aque 
Sion may be reconstituted by addition of water with lit- ous suspension of catalyst, and the reconstituted aque 
tle or no loss of catalytic activity. Preferably, the water 40 ous catalyst suspension was enhanced by freezing and 
is added to the dry catalyst concentrate under suffi- thawing. - 
ciently vigorous conditions of agitation to assure that 
the catalyst micelles are resuspended and uniformly EXAMPLE II 
distributed. This example illustrates the preparation of additional 
The aqueous catalyst suspension may be used as pro- 45 catalyst suspensions. 

duced in practicing the invention, but preferably it is Five suspensions of the catalyst were prepared from 
diluted with approximately 100-10,000 parts by weight the same ingredients as used in Example I and following 
of water and then used. For better results, the catalyst the general procedure of Example I. The ratios of in 
suspension should be diluted with about 250-2,000 gredients were varied as follows: 

Ingredient Amount of Ingredient 
Run 1 Run 2 Run 3 Run 4 Run 5 

Deionized water 2 15 5 1.5 0.25 
CaC 0.66 g 0.5g 0.5g 1.0 g 0.5g 
MgSO.7HO 1.32 g 1.0 g 1.0 g 2.0 g 1.0 g 
NaSiO5HO 165g 132g 7 lig 185g 7 g 
Sulfated Castor 00 m 150 m 150 m 200 m 150ml 
oil (approximately 
50% by weight HO) 

parts by weight of water before use, and for best results 
it should be diluted with about 500-1,000 parts by 
weight of water before use. The surface active agent 
may be added thereto when desired as previously dis 
cussed. Alternatively the dry catalyst or liquid catalyst 
concentrate may be admixed with water and/or the sur 
face active agent to provide an effective catalyst con 
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The catalyst suspensions prepared by the above five 
runs were used in certain examples as noted hereinaf 
ter. 

EXAMPLE III 

This example illustrates the use of a catalyst prepared 
in accordance with Example I in washing dishes. A 
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standard household automatic dishwasher was used in 
this Example. 

In the first run, an attempt was made to remove food 
particles from soiled dishes using a commercially avail 
able dish washing detergent. The recommended 
amount of detergent and the recommended washing 
cycle was used. In a second run, the same procedure 
was used as in the first run with the exception of also 
adding approximately six fluid ounces of the catalyst 
suspension. Otherwise, the second run was identical 
with the first run. 
The dishes washed in the first run in the absence of 

the catalyst had some food particles adhering to the 
surface and also had a noticeable film thereon. The 
dishes washed in the second run using the catalyst were 
much cleaner and free of food particles, and dried with 
out leaving a noticeable soap film. 

EXAMPLE IV 

The general procedure of Example III was repeated 
in a series of runs with the exception of reducing the 
amount of dishwashing detergent to between one-half 
and one-eighth of the recommended amount employed 
in Example III. It was found that about 1 % as much 
dish washing detergent is required to obtain equally sat 
isfactory results when washing dishes in the presence of 
a catalytic amount of the catalyst. 

EXAMPLE W 

The general procedures of Examples III and IV are 
repeated in a further series of runs with the exception 
of using the catalysts prepared in accordance with Ex 
ample II. The Example II catalysts are active and pro 
duce comparable results. 

EXAMAPLE VI 

The general procedure of Example III was repeated 
with the exception of washing the dishes by hand. The 
results obtained in this Example are substantially the 
same as those of Example III. The dishes washed in the 
run using the catalyst are cleaner, brighter and are free 
of food particles. When the dishes were washed in the 
absence of the catalyst, much more effort was required 
to remove dried food particles and also the dishes did 
not appear to be as clean and bright due to a residual 
surface film. 

EXAMPLE VII 

This Example illustrates the use of only a diluted cat 
alyst suspension in washing dishes. 
A catalyst suspension was prepared in accordance 

with Example I and diluted with 1,000 volumes of wa 
ter. The resulting diluted catalyst suspension was used 
in washing soiled culinary articles including dishes, 
knives, forks, spoons, pots and pans. The culinary arti 
cles were soaked in the diluted catalyst suspension for 
approximately 10 minutes to loosen the bond between 
the food particles and the surface of the culinary arti 
cles, and were then washed by hand. Very little effort 
was required to remove the food particles and the culi 
nary articles dried bright and free of a residual film. 

In a further run, pots having a tightly adherent layer 
of scorched food therein were soaked for 15 minutes in 
the diluted catalyst suspension and then scrubbed. The 
catalyst suspension was effective to break the bond be 
tween the scorched food layer and the surface of the 
pot, thereby allowing the pots to be washed with very 
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12 
little effort. Only a light scrubbing action was necessary 
to remove the scorched food layer. In a similar run in 
the absence of the catalyst, several minutes of hard 
work was required with a conventional dish washing 
detergent. 

EXAMPLE VIII 

A catalyst suspension was prepared in accordance 
with Example I and the water content was evaporated 
to produce a dried catalyst concentrate. 
The dried catalyst concentrate is admixed with a 

commercially available dish washing detergent (Cas 
cade) in an amount of 1% by weight. The resulting ad 
mixture of catalyst and detergent is used in one series 
of runs to wash soiled dishes with dried food particles 
thereon in a standard household automatic dishwasher. 
In a second series of runs which are otherwise identical, 
the catalyst is omitted and only the initial commercial 
detergent formulation is used. The recommended 
amount of detergent and the recommended washing 
cycle is used in each series of runs. 
The dishes washed in the series of runs using the cata 

lyst are much cleaner and are free of food particles. 
The dishes from these runs also dry without leaving a 
noticeable soap film. The dishes washed in the absence 
of the catalyst have some food particles adhering to the 
surfaces. The dry dishes also have a noticeable film 
thereon. 

I claim: 
1. A method of washing soiled culinary articles hav 

ing food deposits adhering to the surface thereof com 
prising 

intimately contacting the soiled culinary articles with 
water containing an effective amount of a catalyst 
until at least a portion of the said food deposits are 
removed from the surface thereof, 

the catalyst being prepared by a process comprising 
admixing a water soluble alkali metal silicate with 
an aqueous medium containing a dissolved sub 
stance which provides calcium ions in the aqueous 
medium and a dissolved substance which provides 
magnesium ions in the aqueous medium, 

the aqueous medium containing said dissolved sub 
stances in amounts to provide a total concentration 
in the aqueous medium of between about 1 x 10 
and 1 x 10 mole per liter each of calcium ions 
and magnesium ions, 

the aqueous medium containing said dissolved sub 
stances in amounts to provide a molar ratio of cal 
cium ions to magnesium ions between about 
2.0: 1.0 and 1.0:2.0, 

the alkali metal silicate having an alkali metal oxide 
to Silicon dioxide ratio between about 0.9:1.0 and 
less than 2.0: 1.0 and being admixed with the aque 
ous medium in an amount of about 0.05-2 moles 
per liter, 

reacting the alkali metal silicate with said dissolved 
Substances providing calcium ions and magnesium 
ions to produce an aqueous suspension of finely di 
vided particles of the reaction product, 

admixing a micelle-forming surfactant with the aque 
ous medium in an amount to form catalyst micelles 
including said finely divided particles of the reac 
tion product upon agitating the aqueous medium, 
and 
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agitating the aqueous medium containing said finely 
divided particles of the reaction product and sur 
factant to form said catalyst micelles, 

the said resulting aqueous medium being diluted with 
at least 100 volumes of water prior to Washing the 
soiled culinary articles therein and the said catalyst 
micelles being present therein in a concentration 
effective to promote the removal of the said food 
deposits. 

2. The method of claim wherein in the process for 
preparing the catalyst, said ratio of calcium ions to 
magnesium ions is between about 1.5:1.0 and 1.0:1.5. 

3. The method of claim 1 wherein in the process for 
preparing the catalyst, said ratio of calcium ions to 
magnesium ions is about 1.0:1.0. 

4. The method of claim 1 wherein in the process for 
preparing the catalyst, the alkali metal silicate is ad 
mixed with an aqueous medium containing said dis 
solved substances in amounts to provide a total concen 
tration in the aqueous medium of between about 1 X 
0 and 6 x 10 mole per liter each of calcium ions 

and magnesium ions. 
5. The method of claim 1 wherein in the process for 

preparing the catalyst, the alkali metal silicate is ad 
mixed with an aqueous medium containing Said dis 
solved substances in amounts to provide a total concen 
tration in the aqueous medium of between about 2.5 X 
O-3 and 3.0 x 108 mole per liter each of calcium ions 
and magnesium ions. 

6. The method of claim 1 wherein in the process for 
preparing the catalyst, about 0.2-0.5 mole per liter of 
the alkali metal silicate is admixed with the aqueous 
medium. 

7. The method of claim 1 wherein in the process for 
preparing the catalyst, the alkali metal silicate has an 
alkali metal oxide to silicon dioxide ratio between 
about 0.9:1.0 and l.2:1.0. 

8. The method of claim 1 wherein in the process for 
preparing the catalyst, the alkali metal silicate is alkali 
metal metasilicate having an alkali metal oxide to sili 
con dioxide ratio of about 1.0:1.0. 

9. The method of claim 1 wherein in the process for 
preparing the catalyst, about 0.01-0.1 mole per liter of 
the surfactant is admixed with the aqueous medium. 

10. The method of claim 1 wherein in the process for 
preparing the catalyst, the surfactant comprises Sul 
fated castor oil. 

11. The method of claim 1 wherein in the process for 
preparing the catalyst, the alkali metal silicate is ad 
mixed with an aqueous medium containing said dis 
solved substances in amounts to provide a total concen 
tration in the aqueous medium of between about 1 X 
10-3 and 6 x 10 mole per liter each of calcium ions 
and magnesium ions, the ratio of calcium ions to mag 
nesium ions is between about 1.5:1.0 and 1.0:1.5, about 
0.2-0.5 mole per liter of the alkali metal silicate is ad 
mixed with the aqueous medium, and the alkali metal 
silicate has an alkali metal oxide to silicon dioxide ratio 
between about 0.9: 1.0 and 1.2:1.0. 

12. The method of claim 1 wherein in the process for 
preparing the catalyst, the alkali metal silicate is ad 
mixed with an aqueous medium containing Said dis 
solved substances in amounts to provide a total concen" 
tration in the aqueous medium of between about 2.5 X 
0-3 and 3.0 x 108 mole per liter each of calcium ions 

and magnesium ions, the aqueous medium contains 
about equimolar amounts of calcium ions and magne 
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4. 
sium ions, about 0.2-0.3 mole per liter of the alkali 
metal silicate is admixed with the aqueous medium, and 
the alkali metal silicate has an alkali metal oxide to sili 
con dioxide ratio of about 1.0:1.0. 

13. The method of claim 12 wherein in the process 
for preparing the catalyst, the alkali metal metasilicate 
is sodium metasilicate having an alkali metal oxide to 
silicon dioxide ratio of about 1.0:1.0. 

14. The method of claim 12 wherein in the process 
for preparing the catalyst, about 0.01-0.1 mole per liter 
of the surfactant is admixed with the aqueous medium. 

15. The method of claim 14 wherein in the process 
for preparing the catalyst, the surfactant comprises sul 
fated castor oil. 

16. The method of claim 15 wherein in the process 
for preparing the catalyst, the alkali metal metasilicate 
is sodium metasilicate having a sodium oxide to silicon 
dioxide ratio of about 1.0:1.0 

17. The method of claim 16 wherein in the process 
for preparing the catalyst, at least 25% of the hydroxy 
groups of the castor oil are sulfated, and about 
0.03–0.07 mole per liter of the sulfated castor oil is ad 
mixed with the aqueous medium. 

18. The method of claim 12 wherein in the process 
for preparing the catalyst, the alkali metal silicate is ad 
mixed with an acqueous medium containing said dis 
solved substances in amounts to provide a total concen 
tration in the aqueous medium of about 2.9 x 10 
mole per liter of calcium ions and about 2.7 x 10 
mole per liter of magnesium ions, about 0.25 mole per 
liter of sodium metasilicate having a sodium oxide to 
silicon dioxide ratio of about 1.0:1.0 is admixed with 
the aqueous medium, the aqueous medium contains 
not more than 10 parts per million by weight of carbon 
ate ions and bicarbonate ions, the surfactant comprises 
sulfated castor oil and at least 50% of the hydroxy 
groups of the castor oil are sulfated, and about 0.05 
mole per liter of the sulfated castor oil is admixed with 
the aqueous medium. 

19. In a method of washing soiled culinary articles 
wherein the culinary articles are intimately contacted 
with an aqueous composition containing water and an 
active ingredient comprising at least one material se 
lected from the group consisting of (1) a surface active 
agent and (2) a combination of a surface active agent 
and a water softening agent, the culinary articles having 
food deposits thereon and being intimately contacted 
with the aqueous composition under conditions 
whereby at least a portion of the said food deposits are 
removed, 
the improvement in combination therewith compris 

ing intimately contacting the soiled culinary arti 
cles with the said aqueous composition in the pres 
ence of an effective amount of a catalyst, 

the catalyst being prepared by a process comprising 
admixing a water soluble alkali metal silicate with 
an aqueous medium containing a dissolved sub 
stance which provides calcium ions in the aqueous 
medium and a dissolved substance which provides 
magnesium ions in the aqueous medium, 

the aqueous medium containing said dissolved sub 
stances in amounts to provide a total concentration 
in the aqueous medium of between about 1 x 0. 
and 1 x 10 mole per liter each of calcium ions 
and magnesium ions, 

the aqueous medium containing said dissolved sub 
stances in amounts to provide a molar ratio of cal 



3,874,927 

cium ions to magnesium ions between about 
2.0: 1.0 and 1.0:2.0, 

the alkali metal silicate having an alkali metal oxide 
to silicon dioxide ratio between about 0.9:l.O and 
less than 2.0: 1.0 and being admixed with the aque 
ous medium in an amount of about 0.05-2 moles 
per liter, 

reacting the alkali metal silicate with said dissolved 
substances providing calcium ions and magnesium 
ions to produce an aqueous suspension of finely di 
vided particles of the reaction product, 

admixing a micelle-forming surfactant with the aque 
ous medium in an amount to form catalyst micelles 
including said finely divided particles upon agitat 
ing the aqueous medium, and 

agitating the aqueous medium containing the said 
finely divided particles and surfactant to form said 
catalyst micelles, 

the said resulting aqueous medium being diluted with 
at least 100 volumes of water prior to washing the 
soiled culinary articles therein and the said catalyst 
micelles being present therein in a concentration 
effective to promote the removal of the said food 
deposits. 

20. The method of claim 19 wherein the said active 
ingredient of the aqueous composition comprises a 
major proportion of a mixture of (a) at least one sur 
face active agent, and (b) at least one water softening 
agent. 

21. The method of claim 19 wherein in the process 
for preparing the catalyst, said ratio of calcium ions to 
magnesium ions is between about 1.5:1.0 and 1.0:1.5. 
22. The method of claim 19 wherein in the process 

for preparing the catalyst, said ratio of calcium ions to 
magnesium ions is about 1.0:1.0. 
23. The method of claim 19 wherein in the process 

for preparing the catalyst, the alkali metal silicate is ad 
mixed with an aqueous medium containing said dis 
solved substances in amounts to provide a total concen 
tration in the aqueous medium of between about X 
10' and 6 x 10' mole per liter each of calcium ions 
and magnesium ions. 

24. The method of claim 19 wherein in the process 
for preparing the catalyst, the alkali metal silicate is ad 
mixed with an aqueous medium containing said dis 
solved substances in amounts to provide a total concen 
tration in the aqueous medium of between about 2.5 X 
10 and 3.0 x 10 mole per liter each of calcium ions 
and magnesium ions. 
25. The method of claim 19 wherein in the process 

for preparing the catalyst, about 0.2-0.5 mole per liter 
of the alkali metal silicate is admixed with the aqueous 
medium. 
26. The method of claim 19 wherein in the process 

for preparing the catalyst, the alkali metal silicate has 
an alkali metal oxide to silicon dioxide ratio between 
about 0.9: .0 and 1.2:1.0. 
27. The method of claim 19 wherein in the process 

for preparing the catalyst, the alkali metal silicate is al 
kali metal metasilicate having an alkali metal oxide to 
silicon dioxide ratio of about 1.0:1.0. 
28. The method of claim 19 wherein in the process 

for preparing the catalyst, about 0.01-0. mole per liter 
of the surfactant is admixed with the aqueous medium. 
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29. The method of claim 19 wherein in the process 

for preparing the catalyst, the surfactant comprises sul 
fated castor oil. 

30. The method of claim 19 wherein in the process 
for preparing the catalyst, the alkali metal silicate is ad 
mixed with an aqueous medium containing said dis 
solved substances in amounts to provide a total concen 
tration in the aqueous medium of between about 1 x 
10 and 6 x 10 mole per liter each of calcium ions 
and magnesium ions, the ratio of calcium ions to mag 
nesium ions is between about 1.5:1.0 and l.0:1.5, about 
0.2-0.5 mole per liter of the alkali metal silicate is ad 
mixed with the aqueous medium, and the alkali metal 
silicate has an alkali metal oxide to silicon dioxide ratio 
between about 0.9:l.0 and 1.2:1.0. 

31. The method of claim 19 wherein in the process 
for preparing the catalyst, the alkali metal silicate is ad 
mixed with an aqueous medium containing said dis 
solved substances in amounts to provide a total concen 
tration in the aqueous medium of between about 2.5 x 
10 and 3.0 x 10 mole per liter each of calcium ions 
and magnesium ions, the aqueous medium contains 
about equimolar amounts of calcium ions and magne 
sium ions, about 0.2-0.3 mole per liter of the alkali 
metal silicate is admixed with the aqueous medium, and 
the alkali metal silicate has an alkali metal oxide to sili 
con dioxide ratio of about 1.0:1.0. 

32. The method of claim 31 wherein in the process 
for preparing the catalyst, the alkali metal metasilicate 
is sodium metasilicate having an alkali metal oxide to 
silicon dioxide ratio of about 1.0:1.0. 
33. The method of claim 31 wherein in the process 

for preparing the catalyst, about 0.01-0.1 mole per liter 
of the surfactant is admixed with the aqueous medium. 

34. The method of claim 33 wherein in the process 
for preparing the catalyst, the surfactant comprises sul 
fated castor oil. 

35. The method of claim 34 wherein in the process 
for preparing the catalyst, the alkali metal metasilicate 
is sodium metasilicate having a sodium oxide to silicon 
dioxide ratio of about 1.0:1.0. 

36. The method of claim 35 wherein in the process 
for preparing the catalyst, at least 25% of the hydroxy 
groups of the castor oil are sulfated, and about 
0.03-0.07 mole per liter of the sulfated castor oil is ad 
mixed with the aqueous medium. 
37. The method of claim 36 wherein in the process 

for preparing the catalyst, the alkali metal silicate is ad 
mixed with an aqueous medium containing said dis 
solved substances in amounts to provide a total concen 
tration in the aqueous medium of about 2.9 x 10 
mole per liter of calcium ions and about 2.7 x 10 
mole per liter of magnesium ions, about 0.25 mole per 
liter of sodium metasilicate having a sodium oxide to 
silicon dioxide ratio of about 1.0:1.0 is admixed with 
the aqueous medium, the aqueous medium contains 
not more than 10 parts per million by weight of carbon 
ate ion and bicarbonate ion, the surfactant comprises 
sulfated castor oil and at least 50% of the hydroxy 
groups of the castor oil are sulfated, and about 0.05 
mole per liter of the sulfated castor oil is admixed with 
the aqueous medium. 
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