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This invention relates to inhibitors suitable for retard-
ing the discoloration of hard surfaces and more particu-
larly, to synthetic detergent formulations suitable for
dishwashing purposes and containing discoloration inhib-
itors.

Detergent compositions containing chlorinating com-
pounds are now widely used for many cleansing applica-
tions. It has been observed that metallic surfaces such
as gold, silver and platinum and non-metallic surfaces in-
cluding chinaware, glass, porcelain and plastic surfaces
such as are found inside automatic dishwashing machines
become discolored when contacted with detergent for-
mulations containing chlorinating agents in the presence
of manganese ion (Mn*+) and particularly at elevated
temperatures. Since the water of most communities con-
tains manganese ion in concentrations high enough to
cause discoloration of hard surfaces, it is apparent that a
serious problem exists in this regard.

It is an object of this invention to prevent or diminish
discoloration of hard surfaces caused by contact with
halogenating agents in the presence of manganese ion.

Another object is to prevent the discoloration of metal-
lic and non-metallic hard surfaces caused by contact with
aqueous detergent compositions containing halogenating
agents in the presence of manganese 1om.

Still another object of this invention is to prepare dish-
washing compositions suitable for washing dinner-ware
decorated with a precious metal without discoloration of
the metal.

An additional object is the preparation of compositions
which may be added to agueous detergent solutions con-
taining halogenating agents to inhibit the discoloration
of hard surfaces which come in contact with the detergent
solution in the presence of manganese ion.

These and other objects and advantages are attained
in accordance with the present invention by providing
compositions containing discoloration inhibitors selected
from the group consisting of (1) compounds furaishing
gluconate ion in aqueous solution and certain combina-
tions thereof with (2) cerium compounds or (3) certain
inorganic persalts. These compositions prevent the dis-
coloration of hard surfaces which would normally occur
in the presence of halogenating agents and manganese
ion.

The materials which inhibit the discoloration of hard
surfaces when the latter are exposed to halogenating
agents in aqueous solutions containing manganese ion are
those which produce gluconate ion in aqueous solutions
as well as compositions containing these compounds and
other ingredients. The gluconate compounds which are
employed in this invention are those materials which sup-
ply gluconate ion in aqueous solution. Examples of
gluconate salts which can be used are alkali metal giu-
conates such as sodium and potassium, ammonium giu-
conate, gluconic acid, alpha-sodium glucoheptonate diby-
drate, glucono-delta-lacetone, etc.
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Those compounds which furnish cerium ion in aqueous
solutions can be utilized in combination with compounds
furnishing gluconate ion to prevent or inhibit discolora-
tion of hard surfaces. Any cerium compound which ful-
fills the aforementioned requirement can be used. Ex-
amples of these compounds include cerium nitrate, cerium
sulfate, cerium halides such as cerium chloride, etc.

It is preferred fo use combinations of the gluconate
and cerium inhibitors rather than the gluconate alone. It
has been found that combinations of these materials are
particularly effective in preventing discoloration. As
pointed out more particularly in the following examples,
combinations of, for example, cerium nitrate and sodium
gluconate are considerably more effective as discolora-
tion inhibitors than either of these compounds alone.

Furthermore, it has been discovered that combinations
of gluconate salts such as sodium gluconate with water-
soluble inorganic perborates and dipersulfates such as
the alkali metal and ammonium salts thereof are also
efficacious in preventing or retarding the discoloration
of hard surfaces under the conditions described above.
Examples of these inorganic materials include sodium
perborate and ammonivm dipersulfate [ (NHy)2S204].

The proportions of discoloration inhibitor which can
be employed in this invention depend upon a number of
variables and can best be determined by those skilled in
the art. Thus, the solubility of the inhibitor in agueous
solution is one factor and the level of manganese ion in
the aqueous solution is still another factor in deter-
mining the requisite proportion of inhibitor to be em-
ployed. The amount of discoloration inhibitor which
should be added to a composition is the amount which
is sufficient to give the desired inhibition when the com-
position is used in its normal way such as for a dishwash-
ing formulation. ‘

It has been pointed out above that discoloration of
hard surfaces occurs in the presence of manganese ion
and only when certain halogenating compounds are
present. The following halogenating compounds have
been found to induce discoloration: sodium and potas-
sium. dichloroisocyanurate, dichloroisocyanuric acid, tri-
chloroisocyanuric acid, dichlorodimethylhydantoin, N,N-
dichloro-p-toluene-sulfonamide, sodium chlorite and chlo-
rine. These compounds cause discoloration when used
alone and when incorporated into detergent composi-
tions. Elemental bromine has also been found to cause
discoloration of hard surfaces. The aforementioned ma-
terials have the following common characteristics: they
are all non-alkaline, inorganic and organic halogenating
agents which discolor hard surfaces in the presence of
manganese ion. In the absence of manganese ion or
when these halogenating materials are removed from the
aqueous solution it is observed that no discoloration
occurs.

Alkaline-reacting chlorinating compounds such as hypo-
chlorites, e.g., calcium and sodium hypochlorite, and
chlorinated trisodium phosphate do not induce discolora-
tion when added to aqueous solutions containing manga-
nese ion unless condensed inorganic polyphosphates such
as sodium tripolyphosphate are also present. These con-
densed polyphosphates do not discolor hard surfaces in
the absence of halogenated agents even though manga-
nese ion is present in the solution. Although highly alka-
line detergent formulations will not ordinarily cause dis-
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coloration even when halogenating materials are present,
this does not hold true if the compositions contain con-
densed phosphates. In the latter case, it has been found
necessary to add discoloration inhibitors.

The inhibitors of the invention can be admixed with
the aforementioned halogenating agents and this combi-
nation added to aqueous solutions containing manganese
ion to prevent discoloration of hard surfaces coming in
contact with the solutions. Alternatively, the inhibitors
can be utilized in various detergent formulations. Thus,
the inhibitors are particularly useful when added to con-
ventional synthetic detergent compositions of the type
which contain one or more condensed polyphosphates as
builders and one or more synthetic anionic and nonionic
detergents.

As another alternative the inhibitor either alone or in
admixture with an inert filler such as sodium sulfate may
be packaged separately and introduced into the aqueous
detergent solution prior to use thereof. Since local water
conditions determine the extent of discoloration, this em-
bodiment offers a more practical solution to the problem.

Examples of detergents which may be present in formu-
lations in which the inhibitors of the invention are com-
patible include alkyl aryl sulfonates, alkyl aromatic sul-
fomnic acids, esters of sulfuric acids with aliphatic alcohols
of about 10-18 carbon atoms, sulfonated fatty oils, sul-
fated and sulfonated alkoxy derivatives and sulfuric acid
esters of monoglycerides and glyceryl monoethers. The
salts of these materials are ordinarily employed.

The inhibitors are also useful with nonionic detergents
such as for example: alkylolamides of fatty acids, ethoxy-
lated alcohols and thioalcohols, the nonionic detergents
known as “Pluronics” which are polyoxypropylene poly-
mers containing varying amounts of ethylene oxide present
as polyoxyethylene chains, etc.

The detergent compositions can also contain builders,
fillers, soil-suspending agents and other conventional de-
tergent ingredients. The compositions may also be pre-
pared by conventional methods, such as by blending the
ingredients in aqueous solution or slurry and then spray-
drying the mixture at elevated temperatures.

It is to be understood, however, that the invenfion is
not concerned with the preparation of detergent composi-
tions and that the particular detergent formulations to
which the inhibitors of the invention can be added are
not critical. Some surfactants may be subject to attack
by the halogen-releasing agents when the compositions are
stored. However, those skilled in the art can readily as-
certain by simple trial whether the detergent and the halo-
genating agent are compatible.

In the following examples a test procedure has been de-
veloped to facilitate the study of discoloration inhibitors.
To accelerate discoloration, the manganese ion concentra-
tion employed in these tests is considerably higher than
the concentrations normally present in the water used by
the housewife. The concentrations of detergent and
chlorinating agents correspond to those normally used in
conventional commercial formulas.

In the test procedure the sample to be tested was
weighed into a marked 250 ml. Pyrex beaker, a platinum
strip approximately 15 mm. x 15 mm. x 0.003 inch was
suspended therein and about 200 ml. of water containing
manganese ion preheated to 145° F. was added. The
beaker containing the test solution and the platinum strip
was then put into a water bath maintained at a temperaure
of about 143° F. After vigorous initial stirring to dis-
solve the sample, the test solution was agitated at frequent
intervals. Several samples and a control were tested
simultaneously and test solutions and platinum strips were
observed closely for discoloration and other changes.
Fifteen minutes after the addition of the water containing
manganese ion, the platinum strips were removed from the
solutions and examined. The strips were compared and
graded against a control and were reintroduced into the
solutions for an additional fifteen minute period. After a
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total exposure period of about thirty minutes, the platinum
strips were again removed from the solution and examined,
compared and graded. In certain cases, this procedure
was varied to extend the total exposure period of the
strips to more than thirty minutes.

Example I

The following dishwashing formulation of a conven-
tional type was employed in the test described above:

Percent
Sodium tripolyphosphate (containing some tetra-

potassium pyrophosphate) oo 45.0
Sodium metasilicate (1:1 ratio of NayO to SiQp) .. 26.0
Dense soda ash e 14.0
Sodium bicarbonate 6.5
Sodium alkyldiphenyloxide sulfonate (85% active)- 0.6

Chlorinating agent! to yield 0.9%~1% available

chlorine, basis total formula Wt oo o .
Sodium sulfate balance to 100.0.

1 The following agents were employed : potassium dichloro-
cyanurate, dischloroisocyanuric acid, dichlorodimethylhydan-
toin, sodium c¢hlorite, chlorine gas bubbled into solution, N,N-
dicholoro-p-toluenesulfonamide, sodinm dichlorocyanurate and
trichloroisocyanuric acid.

The test solution consisted of 200 ml. of water contain-
ing 5 p.p.m. of Mn*++ (143°-145° F.) and a sufficient
amount of the above detergent to form a 0.25% solution.
The results are tabulated below:

. Exposure of Platinum Strip
Percent Sodinm
Gluconate in solution

15 mins. 30 mins.
Heavy discoloration...| Heavy discoloration.
Noticeable reduction Do.

of discoloration.
No diseoloration...... Slight to moderately

heavy discoloration

00500 ¢ c ool QO el Very slight discolora-
tion.
0.075 - - e[ 5 Lo S, No discoloration,

The following table shows the results when lower levels
of Mn++ are used:

Mn++ Sodium Exposure of Pt-Strip
Concentra- | Gluconate
tion, p.p.m.| Concentra-

tion, percent 15 mins. 30 mins.

- . 0.050 | No discoloration . .| Very slight discolora-
ion.
P TN 0.025 | Slight trace of Slight discoloration.
discoloration.
| D 0.010 { No discoloration..} Very slight to slight
discoloration.
) SO, 0.005 j._.._ A0 e Slight discoloration.

As a general guide to determining the requisite amount
of gluconate to be used, it has been found that about
0.5-30% sodium gluconate based on the formula weight
of the above composition was effective in retarding plati-
num discoloration.

When the detergent active in the above formula was
replaced by sodium lauryl sulfate and lauryl hydroxy-
ether sulfonate, the inhibiting effect of sodium gluconate
remained unchanged.

Example 11

Combinations of cerium nitrate and sodium gluconate
were considerably more effective as inhibitors than either
of these components used alone. Thus, while 0.1% ceri-
um nifrate was ineffective as an inhibitor and 5% so-
dium gluconate was only moderately effective, a combi-
nation of both agents at the stated concentrations pre-
vented discoloration completely during a 15-minute con-
tact. The behavior of combinations of these ingredients
under the test conditions described in Example I is set
forth in the following table.
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Plat. discoloration after contact
Percent inhibitor period of—
(basis dry formula wt.)
15 mins. 30 mins.
Moderate/heavy ... Heavy.
Moderate. Do.
Slight/moderate. ... Do.
Slight . ececeeee _.| Slight/moderate.
Practically none._...| Slight.t
_| Moderate/heavy._._-| Heavy.
Very slighta.oocnan Moderate/heavy.
one. Slight.?
_____ d0.-nomoeew----| Practically none.?

1 No appreciable increase in discoloration after L.5 hr. contact period.
2 Pronounced discoloration after 1.5 hr. contact period.

10

15

6
cedure described in Example I above.
tabulated below:

The results are

Discoloration after contact period of—
Percent inhibitor in
detergent solution
15 mins. 30 mins. 60 mins.
None Heavy. ..
0.0250 sodium gluconate. Slight
88%%5 sogium g%ucona%e _________ Moderate.___
.0250 sodium gluconate.. -
00125 SoQitm Perborate. o —.o| | ORe--wm--- ®
0.0125 sodium glueonate......- } o)
0.0125 sodium perborate.....----

1 Does not discolor even after 1 hr. of contact.

Plat. discoloration after contact period of—
Percent inhibitor
(basis dry formula wt.) .
15 mins. 30 mins.
0.1 Ce(NO3)3-6H:0 _ - : N
g_o %°%§“51 )Ghﬁcogat i _ }Practlcally NONE - - ccocmmeame Slight.
.1 Ce 3)36H:0 . - i
10.0 Sodium Glueonate. . --_.|f----40--====-mr-zmommmnaons Practically none.
0.2 Ce(NO3)36H0. - _{\Trace of discoloration on Slight discoloring but only
5.0 Sodium Gluconate.. } edges of platinum strip._ ogx 9d1ges of platinum
strip.
0.2 Ce(NO2)3-6H0_ ___. . s .
10,0 Sodium Gluconate. .. }Pracmcally TN o mmem Practically none.?

1 No appreciable increase in discoloration after 1.5 hr. contact period.
¢ Slight discoloration after 1.5 hr. contact period.

Generally, the combination of gluconate and cerium
salt can be employed within the following range based
on the results obtained with water containing 5 p.p.m.
manganese ion: about 0.3-10% of cerium nitrate and
sodium gluconate based on the total formula weight with
the respective ratios varying from about 1:2 to 1:50.

Example 111

It has been observed that cerium compounds are in-
effective as platinum discoloration inhibitors in- the ab-
sence of pyrophosphates. The data below shows that
such is not the case when a combination of a gluconate
and a cerium compound is employed.

Chl(l)ritqating agent: 0.00375% potassium dichloroisocyanurate in aqueous
solution.
Mn++ concentration: § p.p.m.

Plat. discoloration
. after contact
Percent inhibitor (basis dry formula wt.) period of—
15 mins. 30 mins.

grlorlceL(Nb 5O Heavy--_-| Heavy.

. € 3)3-0112 3
5.0 Sodium Glueonate Noge........ Slight.
0.2 Ce(N03)3-6H20 do. Practically
10.0 Sodium Gluconate .. ... cem e none.
10.0 Sodium tripolyphosphate (TPP) contg. | Heavy..-- Heavy.

approx. 10% sodium pyrophosphate.
10.0 TPP contg. approx. 10% sodium pyro-

phosphate. None Practically
0.1 Ce(NO3)36H20 oo | [T none.
5.0 Sodium Glueonate_ __ . _cooo—o_oL
10.0 TPP contg. approx. 10% sodium pyro-

phosphate. do Do
0.2 Ce(N03)3-6H20 et :
10.0 Sodium. Gluconate

Example IV

The behavior of combinations of gluconates with so-
dium perborate was tested in accordance with the pro-
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A range of proportions of about 0.3-10% based on
the total formula weight for the combination of sodium
perborate and sodium gluconate has been used with no-
ticeable results. The respective ratios of perborate to
gluconate are about 1:2 to 1:10.

Example V

It was discovered that combinations of dipersulfate
salts and gluconates were only effective inhibitors when
used with non-alkaline materials such as chlorinating
agents alone rather than admixed with dishwasher com-
positions containing alkaline builders. The procedure de-
scribed above for testing discoloration was varied in the
case of dipersulfates by employing a test solution con-
taining only potassium dichloroisocyanurate rather than a
conventional detergent formula containing alkaline build-
ers. The results of the tests were:

Platinum discoloration after
Percent inhibitor in 0.0075% solution contact period of—

of potassium dichloroisocyanurate

15 mins. 30 mins.
None.... eavVY . o oommcmeee Heavy.
0.0125 sodium gluconate. oo —coeno-- Slight/moderate. .| Moderate.
Moderate....——-- Heavy.
______________ None.
Do.

For water containing a manganese ion concentration
of less than about 1 p.p.m., a combination of 0.0010%
ammonium dipersulfate and 0.0025% sodium gluconate
reduced the discoloration of platinum contacted with a
0.0075% aqueous solution of potassium dichlorocyanu-
rate. This concentration of chlorinating agent is about
twice the amount normally used in conventional dish-
washing formulas.
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Example V1

The use of inhibitors as additives to dishwashing solu-
tions or chlorinated sterilizing or rinse solutions in the
form of mixtures of inhibitor and inert diluent represents
an important feature of the present invention. Typical
combinations which have been prepared include the fol-
lowing:

(A)
Percent
Sodium gluconate e 25
Sodium sulfate e 75
(B)
Ce(NGC3)3 6HO e 0.2
Sodium gluconate ____________________________ 10.0
Sodium sulfate — o 89.8
(C)
Sodium gluconate 4.0
Sodinm perborate ... - 4.0
Sodium sulfate . 92.0
D)
Ammonium dipersulfate ..o ___ 0.8
Sodium gluconate L ___ 2.5
Sodium sulfate - ___ .. 96.7

The above combinations when added to an automatic
dishwasher at the same level as regular dishwasher deter-
gents (i.e., to yield 0.25% solutions) prevent platinum
discoloration in 5 p.p.m. Mnt+ water. Under practical
conditions less concentrated mixtures are feasible.

Composition D would be effective only in the absence
of alkaline materials. As explained above, dispersulfates
do not inhibit discoloration when alkaline phosphates,
silicates, soda ash, etc. are present. However, Composi-
tion D would be effective in retarding discoloration in
situations where non-alkaline chlorinating solutions were
employed to sterilize clean dishes or other surfaces which
are normally subject to discoloration under the conditions
discussed above.

Example VII

In another test a dishwasher product consisting of
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Example VIII

A. A sterling silver knife was exposed for 1 hr. in
a 0.25% solution of a chlorinated dishwasher detergent of
the type described in Example I above. The solution con-
tained 5 p.p.m. Mnt++ jon. Within 15 minutes of exposure
a yellow coating became noticeable on the knife; after 1
hour of exposure the coating had turned to a deep brown-
ish-orange. An identical knife, exposed for one hour
to a corresponding dishwasher solution to which 0.065%
sodium gluconate had been added, did not discolor what-
soever.

B. A gold trimmed china plate was immersed for one
hour in the dishwasher detergent solution referred to in
part A. Manganese ion in 5 p.p.m. concentration was
present. A heavy, bronzy discoloration formed on the
gold trim and prominent brown patches became notice-
able on the glazed china surface. An identical plate, im-
mersed for one hour in a corresponding solution to which
0.065% sodium gluconate had been added, showed only a
faint trace of gold discoloration and no brown patches or
other discolorations on the china surface.

Example 1X

The following data illustrates the effectiveness of
gluconates as inhibitors of hypochlorite induced platinum
discoloration. Calcium hypochlorite (Pittchlor, 70%
available chlorine) and sodium hypochlorite (Clorox,
5.3% available chlorine) were used in the example
which was conducted in water containing 5 p.p.m. Mn++.
The water temperature was about 143° F.

The calcium hypochlorite was incorporated in the
following dishwasher detergent:

Percent
Sodium tripolyphosphate _______ . . __________ 45.0
Sodium metasilicate (Nay0:5i05=1:1) .. 26.0
Soda ash e 14.0
Sodium bicarbonate ... ____________ 6.5
Sodium alkyldiphenyloxide sulfonate (85%) ____ 0.6
Calcium hypochlorite (Pittchlor) _________.___ 2.5

Sodium sulfate balance to 100.0.
This formula contains 1.75% available chlorine.

Platinum discoloration after exposure of—

15 mins. 30 mins.

0.250% » Calcium hypo-
chlorite dishwasher

detergent.

0.250% Calcium hypochlo-
rite dishwasher detergent.
0.050% Sodium gluconate. ...

Slight/moderate golden

Moderate/heavy discolora
discoloration. i

tion.

Practically no discoloration.

}No discoloration. ... .......

» Percentage figures shown pertain to percent detergent, inhibitor, etc. in the test solation.

98.9% of the detergent composition shown in Example I
plus 1.0% sodium gluconate+0.1% Ce(NO;)5-6H,0 was
employed to wash platinum trimmed dinnerware in an
automatic dishwasher. After fifteen washes with this
formula, the platinum trimmings showed very slight dis-
coloring. Identical dinnerware washed the same number
of times with a control containing no inhibitors dis-
colored heavily after six washes. The glassware spotting
tendencies and lipstick removal properties of the formula
containing the inhibitor were practically identical to those
of the control.

Another product consisting of 99% of the composition
shown in Example I plus 1% scdium gluconate was em-
ployed to wash platinum trimmed dinnerware. After ten
washes in the automatic dishwasher no discoloring oc-
curred. Moderate discoloring of the platinum trimmings
became noticeable after twenty-one washes. A control
caused severe discoloration after only six washes.
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Similar results were obtained when sodium hypochlorite
was added to a solution of the following nonchlorinated
formula:

Percent

Sodium tripolyphosphate . _____________ 45.0
Sodium metasilicate (NayO:SiOy=1:1) ________ 26.0
Soda ash . 14.0
Sodium bicarbonate ... _.___________________ 6.5
Sodium alkyldiphenyloxide sulfonate (85%) - 0.6
Sodium sulfate ___..___ . _____ . ___ 7.9
100.0

The addition of 0.45 ml. of sodium hypochlorite solu-
tion (Clorox) to one liter of a 0.25% solution of the
above nonchlorinated formula in water containing Mn*++
yielded 23 p.p.m. available chlorine. This chlorine level
is well within the available chlorine range of conven-
tional dishwasher detergent use solutions.
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Platinum discoloration after exposure of—

15 mins,

30 mins.

0.250% Nonchlorinated
formula.

0.045% ClOTOX e - coccmmmmmn

0.250% Nonchlorinated
formula.

0.045% ClOr0X.o o - ccecmmcame

0.050% Sodium gluconate. ...

Slight/moderate discolora-
tion.

}N o discoloration. . ..caa-o--

Severe discoloration.

Practically no discoloration.

Chlorine gas bubbled through a solution containing
Mn++ (to pH 3.5) also produced severe discoloration
of platinum and the presence of 0.05% sodium gluconate
vastly reduced the discoloration. Furthermore, the pres-
ence of 0.05%-0.075% sodium gluconate in a Mn++-con-
taining solution prevented the discoloration of platinum
induced by 0.0375% Dichloroamine T (58.5%_ av. Cl).

I claim:

1. A composition consisting essentially of a halogenat-
ing agent which normally discolors hard surfaces in the
presence of manganese ions, said halogenating agent
being selected from the group consisting of chlorinating
agents and elemental bromine, and a discoloration inhibit-
ing amount of a material selected from the group consist-
ing of compounds furnishing gluconate ion in aqueous
solution, combinations of compounds furnishing said glu-
conate ion with compounds furnishing cerium ion in
aqueous solution and combinations of compounds furnish-
ing said gluconate ion with a material selected from the
group consisting of ammonium dipersulfate and sodium
perborate, the composition being free of alkaline materials
when ammonium dipersulfate is employed.

2. The composition defined in claim 1 in combination
with a synthetic non-soap detergent.

3. The composition defined in claim 1 in combination
with a condensed inorganic polyphosphate.

4. The composition defined in claim 1 in combination
with a synthetic non-soap detergent and a condensed
inorganic polyphosphate.

5. A composition according to claim 1 in which the glu-
conate ion furnishing compound is selected from the group
consisting of alkali metal gluconates, ammonium glu-
conate, gluconic acid, alpha-sodium glucoheptonate di-
hydrate and glucono-delta-lactone.

6. A composition according to claim 1 in which the
cerium compound is selected from the group consisting
of cerium nitrate, cerium chloride and cerium sulfate.

7. A composition according to claim 1 in which the in-
hibiting material is a combination of a compound furnish-
ing gluconate ions in agueous solution and a cerium com-
pound.

8. A composition according to claim 1 in which the
halogenating agent is a chlorine-containing agent selected
from the group consisting of potassium dichloroisocyanu-
rate, sodium dichlorocyanurate, dichloroisccyanuric acid,
trichloroisocyanuric acid, dichlorodimethylhydantoin, N,
N-dichloro-p-toluenesulfonamide, sodium chlorite, chlo-
rine, chlorinated trisodium phosphate and carcium and
sodium hypochlorites.

9. A composition according to claim 1 in which the
inhibitor is a combination of a compound furnishing glu-
conate ions in aqueous solution and sodium perborate.

10. A composition according to claim 1 in which the
inhibitor is a combination of a compound furnishing glu-
conate ions in aqueous solution and ammonium dipersul-
fate.

11. A dstergent formulation consisting essentially a
condensed inorganic polyphosphate, a synthetic non-soap
detergent, an alkaline reacting chlorinating agent which
normally discolors hard surfaces in the presence of
manganese ions and said polyphosphate, and a discolora-
tion inhibiting amount of a compound selected from a
group consisting of compounds furnishing gluconate ion
in aqueouns solution, combinations of compounds furnish-
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ing said gluconate ion with compounds furnishing cerium
ion in aqueuos solution and combinations of compounds
furnishing said gluconate ion with sodium perborate.

12. A detergent formulation according to claim 11 in
which the synthetic detergent is selected from the group
consisting of anionic and nonionic synthetic non-soap
detergents.

13. A composition consisting essentially of at least one
compound which furnishes gluconate ion in aqueous
solution and at least one compound which furnishes
cerium ion in aqueous solution, said composition being
effective in retarding the discoloring of hard surfaces
when added to solutions containing manganese ion and a
halogenating agent which normally discolors hard sur-
faces in the presence of manganese ions, said halogenat-
ing agent being selected from the group consisting of
chlorinating agents and elemental bromine.

14. A composition consisting essentially of a combi-
nation of at least one compound which furnishes glu-
conate ion in aqueous solution and at least one water-
soluble salt of a material selected from the group con-
sisting of ammonium dipersulfate and sodium perborate,
said combination being effective in retarding the discolora-
tion of hard surfaces when added to solutions containing
manganese ion and a halogenating agent which normal-
ly discolors hard surfaces in the presence of manganese
ions, said halogenating agent being selected from the
group consisting of chlorinating agents and elemental
bromine, the compositions being free of alkaline materials
when ammonium dipersulfate is employed.

15. A method of inhibiting the discoloration of hard
surfaces resulting from exposure of the surface to a
solution containing manganese ions and a halogenating
agent which normally discolors hard surfaces in the
presence of manganese ions selected from the group con-
sisting of chlorinating agents and elemental bromine
which comprises adding to the solution a discoloration
inhibiting amount of a material selected from the group
consisting of compounds furnishing gluconate ions in
aqueous solutions, combinations of compounds furnish-
ing gluconate ions with componds furnishing cerium ions
in aqueous solutions and combinations of compounds
furnishing gluconate ions with a material selected from
the group consisting of ammonjum dipersulfate and
sodium perborate, said solution being free of alkaline
materials when ammonium dipersulfate is employed.

16. A method of inhibiting discoloration of a metallic
surface resulting from exposure of the surface to a
solution containing manganese ions and a halogenating
agent which normally discolors hard surfaces in the pres-
ence of manganese ions selected from the group consist-
ing of chlorinating agents and elemental bromine which
comprises adding to the solution a discoloration inhibit-
ing amount of a material selected from the group con-
sisting of compounds furnishing gluconate ions in aqueous
solution, combinations of compounds furnishing gluconate
ions with compounds furnishing cerium ions in agueous
solution, and combinations of compounds furnishing glu-
conate ions with a material selected from the group con-
sisting of ammonium dipersulfate and sodium perborate,
said solution being free of alkaline materials when am-
monium dipersulfate is employed.

17. A method of inhibiting the discoloration of non-
metallic hard surfaces resulting from exposure of the
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surfaces to a solution containing manganese ions and a
halogenating agent which normally discolors hard sur-
faces in the presence of manganese ions selected from
the group consisting of chlorinating agents and elemental
bromine which comprises adding to the solution a dis-
coloration inhibiting amount of a material selected from
the group consisting of compounds furnishing gluconate
ions in aqueous solution, combinations of compounds
furnishing cerium ions in aqueous solution, and combina-
tions of compounds furnishing gluconate ions with a
material selected from the group consisting of ammonium
dipersulfate and sodium perborate, said solution being
free of alkaline materials when ammonium dipersulfate
is employed.

18. A composition effective in retarding the discolora-
tion of hard surfaces exposed to solutions containing
manganese ions and halogenating agents selected from
the group consisting of chlorinating agents and elemental
bromide which normally discolor hard surfaces in the
presence of manganese ions, said composition consisting
essentially of an inert filler and a compound selected
from the group consisting of compounds furnishing glu-
conate ion in agueous solution, combinations of said glu-
conate with compounds furnishing cerium ion in aqueous
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12
solution and combinations of said gluconates with a water-
soluble salt of a material selected from the group con-
sisting of ammonium dipersuifate and sodium perborate,
the composition being free of alkaline materials when
ammonium dipersulfate is employed.
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