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This invention relates to low foaming detergent com 
positions for use in automatic dishwashers and is directed 
particularly to detergent compositions which do not attack 
overglaze colors and decorations of ?ne china and the 
aluminum of pots and pans, and do not tarnish stainless 
steel used in cutlery and on the surfaces of dishwashers 
which are exposed to them. 
The dishwashing compounds used in automatic dish 

washers preferably are characterized by their low foaming 
properties, since the washing action of such equipment 
relies largely on the scrubbing effect of vigorous jets or 
sprays of liquid which would be rendered relatively in 
effective if cushioned by the action of large amounts of 
foam. However, the low foaming compositions heretofore 
used in automatic dishwashers have sometimes been rela 
tively strong or harsh in their action on the surface or 
decorations carried by the articles being washed. For ex 
ample, rnost dishwashing compounds contain polyphos 
phates as soil emulsi?ers and water softeners; such phos 
phates tend to attack aluminum articles such as pots and 
pans and are injurious to overglaze decorations on dinner 
ware. The injury to decorations on ?ne china is particular 
ly objectionable and is believed to be due to weakening 
or destruction of the bonding material by which the 
decoration is secured to the glaze on the china. The bond 
generally consists of a glass-like lead borosilicate flux 
containing about 60 to 65% lead and minor proportions 
of boric oxide and silica. The detergents used in the usual 
dishwashing compounds are believed to attack the ?ux 
constituents weakening the bond to such an extent that the 
decorative material may be washed or rubbed off the 
glaze. 

It is known that sodium silicate serves to reduce the 
attack of polyphosphates on glazing and decorative ma 
terial. It also has been suggested that the action of alkali 
carbonates, -orthophosphates and -sulfates, also common 
ingredients in dishwashing compounds, can be inhibited 
in their attack upon vitreous and ceramic surfaces by the 
use of water-soluble zinc, beryllium or aluminum com 
pounds. However, when soluble silicate and aluminate 
compounds have both been used in dishwashing com 
pounds heretofore, an undesirable precipitate has been 
formed which tends to deposit on the dishes, cutlery and 
exposed surfaces of the dishwasher leaving them tarnished 
or unclean in appearance. While such an objectionable 
precipitate can be emulsi?ed or suspended if a suitable 
surfactant composition is employed, the surfactants here 
tofore considered suitable for this purpose have been 
employed in such large amounts as to render the com 
positions unacceptable for use in automatic dishwashers 
due to the excessive amount of foam produced. 

Accordingly, the principal objects of the present in— 
vention are to reduce the injury or attack upon decorated 
china by dishwashing compositions, to limit the formation 
of undesired precipitates in dishwashing solutions, and 
to assure the effective cleaning and protection of articles 
subjected to the action of low foaming detergent materials 
in automatic dishwashers. 

These and other objects and features of the present 
invention will appear from the following description 
thereof wherein typical and preferred dishwashing com 
positions are shown and their use described. 
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2 
In accordance with copending application Serial No. 

314,626, now issued as U.S. Patent No. 3,255,117, the 
objectionable action of prior dishwashing compositions 
on the color or decoration of ?ne china and on the tarnish 
ing of metals is reduced or prevented by suitable control 
‘of the proportion and relation to the ingredient employed 
in the ‘dishwashing composition and in particular by in 
cluding in such composition an inhibitor in the form of 
an alkali compound of an amphoteric metal. For this 
purpose, it has been recommended that from about 0.5 
to 5% of a compound such as sodium aluminate may be 
included in the composition. The amount of the inhibitor 
used must be limited in order to prevent the formation 
of an undesired precipitate in the washing liquid. Low 
foaming detergents of this character have been found to 
be quite satisfactory. However, the cost of sodium alu 
minate as compared with other constituents of the com 
position is relatively high. Furthermore, commercially 
available sodium aluminate is generally in the form of a 
relatively ?ne powder or granules which tend to segregate 
and settle out or sift to the bottom of a package or con 
tainer in which the composition is sold or shipped. There 
fore, it is generally necessary to use upwards of 0.5%, 
and preferably about 1 to 3% of the inhibitor and to 
tolerate the formation of a limited amount of precipitate 
in order to insure the presence of adequate inhibitor in 
every portion of the composition when used. If lesser 
amounts of the inhibitor are employed, there will always 
be a possibility that some portions of the composition 
will not contain su?icient inhibitor for adequate protec 
tion of the china decoration from attack by the detergent 
solution. 

It has now been discovered that attack upon the decor-a 
tion on ?ne china due to the action of polyphosphates 
and other constituents of low foaming detergents and the 
‘formation of an undesired precipitate in the dishwashing 
liquid can be prevented while employing an amount of 
an amphoteric compound far below the minimum amount 
heretofore believed to be necessary. In order to attain this 
result in accordance with the present invention, the in 
hibitor is preferably associated with the granular particles 
and particularly the polyphosphate particles in the deter 
gent composition in such a way as to assure intimate, 
uniform and permanent distribution thereof. Moreover, 
since the attack on china decorations by the detergent 
solution is caused primarily by the polyphosphates, it is 
desirable to associate the attack inhibiting amphoteric 
metal with the polyphosphate particles in such a manner 
as to maintain such association at the time the particles 
actually go into solution in the dishwashing liquid. For 
this purpose, the sodium aluminate may be suitably dis 
tributed over or perhaps within the polyphosphate gran 
ules of the dishwashing detergent whereby solution of the 
inhibitor and polyphosphate in the dishwashing liquid 
takes place simultaneously, and in the immediate presence 
of each other. As a result, it has been found that only 
about 10 to 20% of the amount of sodium aluminate 
heretofore required is necessary in order to attain the 
desired inhibiting action and the elimination of an objec 
tionable precipitate and uniformity of the composition is 
assured. 

Detergent compositions embodying the present inven 
tion may vary considerably. However, they are prefer 
ably of the general character described in said U.S. 
Patent No. 3,255,117 and contain from about 20 to 50% 
by weight of an alkali polyphosphate such as tetrasodium 
pyrophosphate, sodium hexametaphosphate, sodium tri 
polyphosphate and the like; from about 10 to 30% by 
weight of sodium silicate having an Na2O:SiO2 ratio of 
about 1 to 1 to 1 to 3; from about 1 to 5% by weight 
of a dry chlorinated agent which yields chlorine in aqueous 
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solution; about 1 to 5% of a nonionic surfactant re 
sistant to the action of available chlorine; together with 
alkali salts such as sulfates, orthophosphates, carbonates, 
chlorides and the like. 

Further, in accordance with the present invention, the 
detergent composition includes an inhibitor in the form 
of an alkali compound of an amphoteric metal such 
as an alkali aluminate, Zincate or berylliate, and prefer 
ably sodium aluminate. Nevertheless, compounds such as 
sodium zincate, zinc sulfate, aluminum sulfate, beryllium 
sulfate, and reduction products of ZnO.NaOI-I.H2O and 
BeO.NaOH.H2O may be used. The amount of the in 
hibitor employed need only be from about 0.02 to 1.0 
of the total weight of the detergent composition and 
preferably is within the range of about 0.1 to 0.2%. A 
preferred amphoteric metal compound for use as a corro 
sion inhibitor in dishwashing compositions embodying 
the present invention is sodium aluminate containing ap 
proxmately equal numbers of moles of Na2O and A1203. 
The compound preferably is dissolved in water or an 
aqueous medium to produce the clearest possible solu 
tions of aluminate ions. However, compounds with minor 
modi?cations such as higher alkali content and aqueous 
solutions containing a phosphate or other clarifying chem_ 
icals are also satisfactory for use in preparing the clear 
aluminate solutions. 

In order to render such a limited amount of the in 
hibitor effective in the practice of the present invention, 
the inhibitor is dissolved, and the solution thus pro 
duced is sprayed onto the polyphosphate or other par 
ticles in a manner to assure substantially uniform dis 
tribution of the sodium aluminate onto or throughout 
the particles. 

It is common practice when producing detergents 
wherein anhydrous polyphosphates are employed, to mois 
ten or spray the polyphosphate particles with Water. In 
this way, the polyphosphate is caused to swell or increase 
in bulk and decrease in density. Accordingly, in the prac 
tice of the present invention, the application to the poly 
phosphate particles of the solution of sodium aluminate 
or other inhibitor employed may ‘be effected as an inci 
dent to the conventional treatment employed to increase 
the bulk of the polyphosphate compound. 

In producing the solution of the inhibitor for appli 
cation to the polyphosphate material, it is preferable 
?rst to dissolve sodium tripolyphosphate in water, and 
thereafter to dissolve the sodium aluminate in the re 
sulting tripolyphosphate solution. In this way, hydrolysis 
of the sodium aluminate and the formation of aluminum 
hydroxide is prevented and a clear sodium aluminate 
containing solution is produced. For most purposes, an 
aqueous solution containing from about 0.1 to 6.0% of 
sodium tripolyphosphate is produced and from about 1 
to 20% of sodium aluminate is then dissolved in the 
aqueous solution of the sodium tripolyphosphate. By 
spraying this solution onto granular polyphosphate, sub 
stantially uniform association of the inhibitor and poly 
phosphate is achieved. In this manner, the small content 
of inhibitor (the sodium aluminate) is distributed and 
bound up with the polyphosphate particles so that uni 
formity of concentration is assured, the inhibitor is sta 
bilized against insolubilizing by the sequestering action 
of the polyphosphate ions, and the polyphosphate com 
ponent of the detergent, which has a corrosive effect 
on overglaze china decorations, carries with it the am— 
photeric metal ion which inhibits that corrosion. 
The sodium aluminate-polyphosphate solution used for 

this purpose preferably contains a substantially greater 
amount of the aluminate than polyphosphate and solu 
tions containing up to 10 parts by weight of the aluminate 
for each part of the polyphosphate present may be em 
ployed. In fact, it is only necessary to employ a suffi 
cient amount of the polyphosphate to assure the forma 
tion of a clear solution of the sodium aluminate to be 

10 

15 

20 

25 

30 

35 

50 

55 

60 

65 

70 

75 

4 
sprayed onto the polyphosphate granules to be used in 
the detergent composition. However, the higher the con 
centration of the sodium aluminate in the solution the 
greater the amount of the polyphosphate necessary to 
produce a clear solution for application to other poly 
phosphate granules in producing the detergent. General 
ly, the aqueous solution of the polyphosphate compound 
in which the inhibitor is dissolved should contain from 
about 0.1 to 1.5% of the polyphosphate. 
Sodium aluminate-polyphosphate solutions thus pro 

duced can be sprayed over polyphosphate or granules 
of other constituents of the detergent composition which 
will not be adversely affected by such treatment so as 
to assure substantially uniform distribution thereof 
throughout the granules. The aluminate may then be 
said to coat or to be present throughout the surfaces 
of the particles, and in View of the porous nature of 
the polyphosphate particles, a portion of the aluminate 
may actually penetrate or be absorbed by and into poly 
phosphate particles. When the aluminate-polyphosphate 
solution is applied to the polyphosphate granules as an 
incident to the operation of increasing the bulk of the 
polyphosphate, relatively dilute solutions of the sodium 
aluminate are employed. However, in any such operation, 
the desired distribution and intimate association of the 
aluminate or other inhibitor and the polyphosphate is 
assured so that upon subsequent solution of the compo 
sition in forming a dishwashing solution, the inhibitor 
is presented in an effective solubilized form; and the 
formation of undesired precipitate which withdraws the 
aluminate from active inhibiting condition does not 
occur. 

After the granules have been combined with the in 
hibitor solution, they may be dried in any suitable man 
ner. Admixture of polyphosphate-sodium aluminate par 
ticles thus treated with the remaining constituents of 
the detergent can then be effected in any conventional 
manner. Low foaming detergents adapted for use in auto 
matic dishwashers and containing an effective amount 
of an inhibitor within the range of about 0.02 to about 
1.5% of the total weight of the detergent composition 
can thus be produced. In most cases, when the inhibitor 
employed is sodium aluminate, the amount thereof should 
be in the neighborhood of 0.1 to 0.3% of the total weight 
of the detergent composition. When glasses are washed 
in a dishwashing composition in accordance with the 
present invention and containing as much as 2% by weight 
of sodium aluminate, it is found that there is a tendency 
for some small amount of precipitate to be formed which 
may accumulate in the dishwashing equipment and ?ecks 
or spotting sometimes appear on the glasses. Accordingly, 
and in view of the effective action of an extremely limited 
amount of the inhibitor in preventing attack on the over 
glaze or other decorations on ?ne china when suitably 
presented to the washing liquid, it is desirable to limit 
the amount of the inhibitor employed in dishwashing 
detergents to about 1.5% or less and preferably only 
about 0.1 to 0.3% of the total weight of the detergent 
composition. 

In order to illustrate typical practice in accordance 
with the present invention, the following example is cited. 
A sodium aluminate solution was prepared by dissolv 

ing 14.29 parts by weight of sodium tripolyphosphate in 
746.2 parts by weight of water. To this solution was added 
47.63 parts by weight of sodium aluminate and a small 
amount of a surfactant. The ?nal solution was clear and 
was sprayed onto granules of sodium tripolyphosphate 
which were to be incorporated in the ?nal dishwashing 
detergent. The batch became noticeably warm by reason 
of the hydration of the polyphosphate with the attendant 
swelling or bulking thereof. The sodium aluminate con 
taining polyphosphate was then dried and mixed with the 
other constituents of the detergent composition. The dish 
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washing detergent produced had the following composi 
tion: 

Percent 
Sodium tripolyphosphate 1 ___________________ __ 40.0 

Sodium aluminate __________________________ __ 0.3 

Sodium sulfate ____________________________ __ 38.7 

Sodium silicate ____________________________ __ 17.0 
Potassium dichloroisocyanurate ______________ __ 2.5 

Nonionic surfactant ________________________ __ 1.5 

1 The amount of tripolyphosphate in the aluminate-contain 
ing solution was ignored. 

While the inhibitor solution can be sprayed onto other 
granular constituents which will not be adversely a?ected 
by the treatment and which are to be contained in the 
composition, it generally is applied to the polyphosphate 
granules only since the association of the inhibitor, and 
particularly sodium aluminate, with the polyphosphate 
material is believed to be of importance in attaining the ad 
vantages of the present invention. The addition of the 
nonionic surfactant to the solution of sodium aluminate 
in the foregoing example is optional since it may be in 
corporated in the mixture in any suitable manner. 

Compositions of the character represented by the fore 
going example are highly effective in reducing or pre 
venting attack on the decorations or color of ?ne chine 
and the discoloration or tarnishing of aluminum, stainless 
steel and other metals. Moreover, the objectionable forma 
tion of precipitate in the dishwashing solution and on the 
equipment is prevented and glasses, dishes and other ar 
ticles washed in automatic dishwashers when using such 
detergent compositions do not have any observable de 
posits of precipitate or other residue thereon. Moreover, 
no observable variation in the characteristics of the dish 
washing composition is found upon long standing or after 
prolonged vibration of a package or container in which 
the composition is packaged. 
The effective action of detergent compositions em 

bodying the present invention in preventing attack on the 
overglaze decoration on ?ne chine with the elimination of 
objectionable precipitate in the dishwashing liquid was 
demonstrated by the following tests: 
A low foaming dishwashing composition was prepared 

which contained the following ingredients in parts by 
weight: 

Percent 
Sodium tripolyphosphate ____________________ __ 43 
Sodium sulfate _ 37.3 

Sodium silicate (Na2O.2SiO2) ________________ __ 17.2 
Potassium dichlorocyanurate ________________ __ 2.5 

The same composition was prepared but small portions 
of the sodium tripolyphosphate in the mixture were ?rst 
sprayed with clear solutions of sodium aluminate and 
mixed with the other ingredients to produce products also 
containing 0.2%, 1.0% and 2% of sodium aluminate. 
Each of the detergent compositions thus prepared was 

dissolved in water to produce a solution containing 0.3% 
of the detergent and a sample of ?ne china bearing over 
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glaze decoration was immersed in each solution at boiling 
temperature. The sample treated with the detergent com 
position which contained no sodium aluminate showed 
considerable attack on the overglaze decoration with the 
formation of rough layers of etched material over the 
decoration with accompanying loss in gloss and bril 
liance. None of the other samples showed any attack 
upon the decoration but only those solutions of detergent 
containing less than 2% of sodium aluminate were free 
of objectionable amounts of ?occulent precipitate. Those 
solutions produced from such compositions but containing 
0.2% or less of sodium aluminate formed no observable 
precipitate but were still effective in preventing attack on 
the overglaze decoration by the sodium tripolyphosphate. 
While typical dishwashing compositions and methods of 

producing the same have been cited for purposes of il 
lustration, the composition of the deterbent may be 
changed or varied within the limits indicated above, and 
the method of producing the detergent mixture also is 
capable of numerous modi?cations. In view thereof, it 
should be understood that the compositions and method 
particularly described are intended to be illustrative only 
and are not intended to limit the scope of the invention. 

I claim: 
1. A method of producing a low foaming dishwash 

ing detergent composition which comprises forming an 
aqueous solution of an inhibitor which is an amphoteric 
metal compound from the group consisting of sodium 
aluminate, sodium zincate and the reduction compounds 
of ZnO.NaOH.H2O and BeO.NaOH.H2O, spraying said 
aqueous solution of inhibitor onto granules of a sodium 
polyphosphate and mixing the sprayed granules with so 
dium silicate having an Na2O:SiO2 ratio of about 1 to 1 
to 1 to 3 to produce a compound containing essentially 
from about 20 to 50% by weight of sodium polyphosphate, 
from about 10 to 30% by weight of sodium silicate, and 
from about 0.02 to 1.5% by weight of said inhibitor. 

2. The method of claim 1 in which the amount of in 
hibitor present in the composition constitutes from about 
0.1 to 0.3% thereof. 

3. The product produced by the method of claim 1. 
4. The product produced by the method of claim 2. 
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