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Stabilized active halogen-containing detergent compositions and methods.

@ A detergent composition containing a stabilized active
halogen source is disclosed. An active halogen source, such
as a hypochlorite, in aqueous solution, is stabilized by
combining it with anhydrous or partially anydrous builders,
as well as fillers, defoamers, polyelectrolytes, and hydrox-
ides to form a solid detergent composition. Preferably, the
aqueous solution of the active halogen source is first-
combined with at least one sulfonamide. It is found that
inclusion of the sulfonamide further improves stability,
particularly at higher temperatures and permits the active
halogen source to be stabilized as a slurry. The destaining
activity of the halogen remains effective even after a
prolonged storage period.
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STABILIZED ACTIVE HALOGEN-CONTAINING DETERGENT

COMPOSITIONS AND METHODS

A common com?onent of detergent compositions
is a bleaching compound which yiélds active halogen
ions, e.g., Cl+ or Br+, in water. Some of the active
halogen sources commonly used in detergent composi-
tions are sodium hypochlorite, calcigm hypochlorite,
lithium hypochlorite, chlorinated,trisodium pﬁosphate,
and organicféompositions such as 1,3-dichloro-5,5~
dimethyhydantoin, chlorobromohydantoin, trichioro—
isocyaﬁuric acid, -and dihéloisocyanuric acids and
their salts; others arerknown in the art.

- In addition to the active halogen or bleach-

. ing component, detergent compositions are generally

alkaline and include one or more additional detergent
comp&nents, such as,alkaline.agents, caustic alkaline
builders, compounds for sequeétering and suspending
hard water ions either as inorganic phosphates or
polyorganic polyelectrolytes, or both, and- defoamers,

as well as others.
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Incorporation of a source of active halogen
ion into a highly alkaline system with or without a
defoamer generally causes a degradation or loss of the

available halogen. Degradation of available halogen

" is temperature~-dependent and tends to occur, for

example, as
2NaOCl —> 2NaCl + O,
This change not only gradually renders the

compound increasingly ineffective with respect to

bleaching, but also could potentially cause product

expansion. As the oxygen gas is generated by the

,decompositidn, it will diffuse through the system to

release into the atmosphere.

The use of N-sodium-N-chloro-para toluene-
sulfonamide, i.e., referred to hereinafter as
Chloramine-T, as the source of available chlorine for
bleaching and sanitizing is known to be shelf stable.
The bleaching ability of this compound, however, is
somewhat limited because the chlorine is made avail-
able by the hydrolysis of Chloramine-T, which has a
very low dissociation constant of only 4.9 x 10-8. In
the detergent industry, Chloramine-T is considered a
source of active halogen. However, due to Chlora-
mine~T's low dissociation constant, it is not an
efficient source of chlorine. 1In effect, it provides
little bleaching activity.

Hypochlorites are known to be unstable in

the presence of free water. Hunt et al U.S. Patent
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3,054,753 discloses that incorporation of certain

aromatic sulfonamides in a powder detergent, which has

a dry organic hypochlorite, stabilizes the hypo-

chlorite. Hunt et al more specifically discloses the
dry blending of the detergent components together with
the hypochlorite and aromatic eulfonamide. However,
it has been found that the dry blending of a sulfon-
amide with a dry hypochlorite containing detergent
does not provide any,stabilization. - |
Thus, there exists a need for a more storage
stable solid orrslurried detergeﬁt which includes an -
efficient source of active halogen.r For use in
mechanical were-washing machines, a balanced formula-
tion is required where the halogen souice-is present
in a reactive, readily available form. The composi-
tion should have a shelf life ofeseveral months, even
at the high temperatures encountered in a warehouse in

summer.

In accordance with one aspect of the invention
a method of stabiliZihQ an active halogen source comprises
mixing an active effecient halegen source, free water, and
at least one hydratable detergent builder in an amount
effective to solidify'the halogen'soﬁrce and free water.

In accordance with another aspect of the invention
a method of stabilizing an aetive effecient halogen source

comprises mixing free water, one or more sulfonamides, an
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active efficient halogen source, and one or more hydratable
detergent builders in an amount effective to form a slurried
or solid detergent, wherein the sulfonamide includes a

sulfonamide radicél defined by the following formula:

O

X
S N

Y
o)

whereinrx and/or y are either hydrogen, halogen, alkyl, or
an alkali or algaline earth metal and at least x or y
is hydrogen or a metal ion.

In accordance with a further aspect of the
invention a stabilized active halogen composition formed
by mixing a sulfonamide, an active halogen source, free
water, and at least one hydratable detergent builder in
at least an amount effective to form a slurry, wherein the
sulfonamide includes a sﬁlfénamide radical defined by

the following formula:

[
<

- wherein x and/or y are either hydrogen, alkyl, halogen,

or an alkali or alkaline earth metal ion and wherein at

least x or y is hydrogen or a metal ion.
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In the present invention, an active and
efficient halogen source is stabilizedrby mixing it in
the presence of free water, with sufficient hydratable‘
(anhydroug) detergent builders such as anhydrous
inorganic‘phospﬁates or silicates, to react with the
active water and to convert the mixture to a solid
form. sStability is preferably further improved by
adding one or more organic wétér-soluble sulfonamides

to the halogen source and in the presence of free

water, prior to in@p;pqrating the detergent builders.
The sulfonamide impro&es the stability of the deter-
gent and permits the detergent to be formulated as a
stable slurry or solid; ~Further, the sulfonamide
improves the stability of the detergent at higher
temperatures. |

The active haiogen in these solid or slur-
ried detergents ié storage stéble and is partiéularly
suitable for use in high performance applications such
as automatic ware—ﬁashing machines. The detergents
are easily dissolved and/or dispensed by an automatic

washing machine.

The invention will now be described, by

way of example, with reference to the accompanying

drawings:

Figure 1 is a graph comparing the time

stabilities of various chlorine—containing detergents
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at 52°% (125° F);

Figure 2 is a graph comparing tﬁe relative
bleaching efficiency of various chlorine-containing
compositions, and

Figure 3 is a graph comparing the time stabilities
of a solid and a slurried detergent.

The active halogen generating compounds which can
be stabilized by the present invention are hypochlorite-

generating compounds or hypobromite-
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generating compounds suitable for use in detergent
compositions. These comppsitions_must be water-
soluble and generate an active halogen ion (i.e., c1t
or Br+) upon dissolution in water. Examples of some
specific active halogen generating compounds include

chlorinated isocyanuric acids and their salts such as

trichlorocyanuric acid, dichlorocyanuric acid, sodium

dichloroisocyanurate and potassium dichloroisocya-

nurate. Additional suitable halogen sources are the

hydantoins,such=asr1,3fdich;9r05,S-dimethylhydantoin,
N-monochlqro—c,C;dimethylhydantoin, methylene—
bis(N—chloro—q,C—dimethylhydantoin), 1,3-dichloro-5-
methyl-5-isobutylhydantoin, 1,3-dichloro-5-methyl-5-
ethylhydantoin, 1,3-dichloro-5-methyl-5-N-amyl-
hydantbin, chloro bromo hydantoin, and the like.
Other useful,hypochlorite_liberatiﬁg agents are
water-soluble inorganic salts su;hras lithigm hypo-
chlorite, éalcium,hypqcblorite,,sodium.hyppchlorite
and chloriﬁated trisqdium:phosphaté.

. The halogen source must also be an efficient
halogenisoufce., An efficien£ halogen source is one
which provides effectiVe or efficient bleaching

activity in use. Chloramine-T and di-chloramine-T are

-not efficient halogen sources because they do not

provide any substantial bleaching activity. Accord-
ingly, hereinafter the term efficient halogen source
specifically excludes chloramine-T and di-chloramine-

T.
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An aqueous solution of active efficient
halogen is prepared with a desired level of available
halogen, for example, 0.5-2% évailable halogen. This
aqueous solution is stabilized by addingrsufficient
hydratable (anhydrous or partially hydrated) detergept
builders to form a solid detergent. Hydratable
detergent builders are well known and generally
include any detergent builder which reacts with water
to form a hydrated form of the detergent builder.
Particularly suitable hydratable detergent builders
include inorganié anhydrous phosphates, anhydrous

carbonates, caustic soda, anhydrous silicates, anhy-

drous sulfates, and anhydrous borates. More specifi-

' cally, these include trisodium phosphate anhydrous,

trisodium phosphate monohydrate, sodium tripoly-

phosphate, tetra sodium pyrophosphate, tetra potassium

pyrophoéphate, sodium carbonate anhydrous and partial-

ly hydrated forms, borax, trisodium phosphate hemihy-
drate, trisodium phosphate hexahydrate, trisodium
phosphate octahydrate, disodium phosphate anhydrous
and all partially hydrated structures, i.e., dihy-
drate, heptahydrate, octahydrate, tripotassium pﬂos-
phate énhydrous, tripotassium phosphate trihydrate,
tripotassium phosphate heptahydrate, and potassium
tripolyphosphate.

- Stabilization is achieved simply by mixing
the hydrafable detergent builders with the aqueous

active efficient halogen-containing solution. Water



10

15

20

25

0165676

is chemically removed byrheration of the detergent
componenﬁs. The hydcstion reaction is exothermic.
Coolingris preferred (i.e., to 38°C), but is not
essential. The hydratable'builders,'upon reacting
with the water, form a solid detergent in which the
active chlorine is uniformly dispersed throughout the
detergent. The amount of hydratable builders should
be sufficient to bind éubsténtially all of the free
water (i.e.,rform a soliy;., This amount will, of
course, vary depending on the particular hydratable
components added.

| To achievé the best stability‘at higher
temperatures,rsuch as thdse encountered under storage
conditions, and more specifically, a£ temperatufes
exceeding about 52°C for a substanfial period, it is
preferred to incorporate a su1fonamide ih thé composi-
tion. Suitable sulfonamides for use in the present
invention include alkyl and aromaticrwater soluble
sulfonamides. More particularly; the suitable sulfo-
namides include substituted and unsubstituted alkyl
sulfonamides, sﬁbsfituted and unsubstituted aryl
sulfonamides and substituted and unsubstituted alkaryl
sulfonamides. Preferred sulfonamides include phenol
sulfonaﬁide and halogenated phenol sulfonamide.

P-toluene sulfonamide and N-sodium-N-chloro-p-toluene

sulfonamide (Chloramine-T) are particularly suited for

use in the present invention.
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- For use in the present invention, the
sulfonamide must includes a sulfonamide group or

radical having the following formula:

o
<
S N‘//,
AN
Y
0]

wherein x and y represent a member selected from the

group consisting essentially of hydrogen, an alkali or

- alkaline earth metal ion, halogen, C,-C. and alkyl

175
radical and wherein at least one of x or y must be

- hydrogen or a metal ion. When x or y is hydrogen or a

metal ion, it is a reactive site on the sulfonamide.
Chloramine-T has a sulfonamide group having the

following formula:

0
Na
—S —-N/
\
ci
0

Accordingly, chloramine-T has only one reactive site
on the sulfonamide. Di-chloramine-T has a sulfonamide

group having the following formula:
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0
///,Cl,
——8S —N
\\\~C1
o

Accordingly, di-chloramine-~T has no reactive sites on
the sulfonamide group and is unsuitable for use in the
presentrinQention.r

If a sulfonamide isrto be included, the
aqueous solution:of:active halogen source and sulfona-
mide are'fiist combined at temperatures ranging from
room temperature (generally about 17°C) to about 87°C.
If dry sulfonamiae—we:e added to a dry detergent,
i.e., when no free water is present, no stabilization
is provided. The stabilization reaction between the
sulfonamide and active halogen is a one to one re-
action, i.e., one molerof active efficient halogen ion
is stabilized by each reactive sulfonamide site.
Therefore, two moles of active efficiént halogen are
stabilized by one mole'oﬁ_p—toluene éulfonamide. Only
one mole of active efficient halogen is stabilized by
the addition of one mole of Chloramine-T.

This solution is then stabilized by adding
anhydrous detergent builders, as disclosed ébove.
When a sulfonamide is employed in the aetergent, the
amount of hydratable buildersrmay be limited so that a

slurry is formed as opposed to a solid. With the
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sulfonamide, the active halogen is effectively stabil-
ized even in a slurry form. For use in the present
invention, a slﬁrry represents an aqueous suspension
of solid particles of detergent builders.

. —:-=:Other suitable detergent components can also

- be included in the detergent of the present invention,

such as alkaline builders, sequestrants, polymers,
surfactants and fillers.
The detergent composition of the present

invention may contain well known organic or inorganic

builder salts, for example, tetrasodium and tetra-

potassium pyrophosphate, pentasodium and penta-
potassium tripolyphosphate, sodium or potassium

carbonate, sodium or potassium silicates, hydrated or

~anhydrous borax, sodium or potassium sesquicarbonate

"~ and zeolites.

20

25

The present invention may also include
surfactants including non-ionic, anionic and zwitter-
ionic surfactants.

‘The detergent composition of the present

invention can further include fillers such as alkali

‘metal sulfates, chlorides, carbonates, sesqui-

carbonates and other inert ingredients well known to
the art.

Preferred approximate ranges of components
include:

1) 0.5 to 7% at least one sulfonamide,
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7 2) 0;4 €0‘2;5% hypochlorite or other active
halogeﬁ—contaiﬁiné compound,’
3) 25,t° 65% water,
4) 5 to 40% anhydrous phosphate,'
"5)7r0—to 25% anhydrous silicate,
6) 0 to 10% pdlyeleétrolyteﬁ*
7)Y 0 to 35% sodium carbonate; and
8). 0 to 5% defoamer,
9) 0 to 5% surfactant.
The preSentrinVention,can be further appre-
ciated by refexenbe to the following exémples.
Example 1
A detergent was formulated having the

following components:

Water "33.4%
NaOCl | 11.8% (13.5% solution)
p-toluene suifonamide - 1.9%
Trisodium phosphate | . 8.84%
- (anhydrous)

Sodium tripolyphosphate 11.0%

(anhydrous)
»Sodarash : ' - 21.06%
'Sodium metasilicate - - 11.0%
(anhydrous)
~ Sodium polyacrylate - _1.0% (20% solution)

100.00
The detergent was formulated by mixing the

sulfonamide, NaOCl and water to form an agueous
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- solution. The remaining components were then added

with mixing. A solid detergent was formed. This is a

working example of the present invention using p-

toluene sulfonamide as the sulfonamide. This was

tested for stability and bleaching efficiency. The
results are shown in Figs. 1 and 2.

Example 2

A detergent was formulated having the

following components:

- Water - - - 37.3%
NaOCl o ‘6.6% (13.5% solution)r
Chloramine~-T 3.0%
Na tripoly phosphate 8.84%
(anhydrous)
Tri sodium phosphate 11.0%
(anhydrous) |
Soda ash , 21.06%
Na Polyacrylate - 1.2% (20% solution)
Sodium Metasilicate 11.0%
(anhydrous) - 100.00

The detergent was formulated by mixing the
sul fonamide (Chloramine-T) NaOCl and water to form an
agqueous solution. The remaining components were then
mixed into the aqueous solution. This mixture set to
form a..solid detergent. The stability of this deter-
gent is shown in Fig. 1.
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Example 3

A detergent was formulated from the follow-
ing components:
Water o 34.7%
Tri sodium poiyphosphate 8.84%
| (anhydrous)

Sodium tripolyphosphate 11.0%

(anhydrous)
NaoCl B 12.4% (13.5% solution)
Soda ash . 21.06%
Sodium metasilicate 11.0%
Polyacrylate _1.0% (20% solution)

1100.00

The NaOCl and water were combined and the

]

remaining components were then mixed into this aqueous
solution. This mixture set forming a solid detergent,
This is a working example of the embodiment of the
present invention wherein the sulfonamide is not
included. This composition was tested for stability
at 52°C and at 27°C and the results are again shown in
Figs. 1 and 3.
Example 4
A detergent composition was formulated from
the following components:
Water 41.0%
Tri sodium polyphosphate 8.84%
(anhydtods)

Sodium tripolyphosphate 11.0%
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Soda ash ' 21.06%
- Sodium metasilicate 11.0%
(anhydrous)
Na Polyacrylate 1.0% (20% solution)
Chloramine-T o _6.1%
100.00 .

The detergent was formulated by combining
the chloramine-T and water. No efficient chlorine
source was added. The remaining components were mixed
into this aqueous solution and the mixture set. This
example is presented to show the stability and bleach-
ing efficiency of,chloramine-T. The results are shown
in Figs. 1 and 2.

Example 5
A detergent was formulated with the follow-
- ‘ing -detergent components: .
Water : 44.0%
:Tii sodium polyphosphate 8.84%
{anhydrous)

.- .Sodium tripolyphosphate 11.0%

(anhydrous)
Soda ash 21.06%
~.r. --Sodium metasilicate . 11.0%
~ (anhydrous)
Polyacrylate 1.0% (20% solution)r
Chloramine-T = . _3.1% ’ -

100.00
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The:detergent was formulated by combining
the chloramine-T and water to'fo:maan,aquaous solu~-
tion. The remaining components,Weiertheﬁ added to
this solution to form a mixture which set and formed a
solid detergent. The stability of ﬁhis detergent is
shown in Fig. 1. Thiéiexamplé dempnst;ates the
stability of a 3.1% ChlbraminefTidete;gent and is
shown only for comparison withrEgémple 7 which also
includes appréximately'the same amount of Chlbré—
mine-T. | -
Example 6 ‘
A detergent was formulated with the fdllow—
ing components: |
Water , , '34.i% ;
NaoCl o B 11.8% (13.5% solution)
Tri sodium polyphosphate :8.84%
(anhydrousf' '

Sodium tripolyphosphéter,ll,O%

{anhydrous) 7
Soda ash S 21.06%
P-toluene sulfoﬁamide -7 1;2%7
Sodium metasilicate 11.0%
(anhydrous) .
Polyacrylate o  _';_1%9§»(20% solution)

1100.00
The detergent was formed by combining the
water NaoCl and sulfonamide to form ‘an aqueous solu-

tion. . The remaining components wére then mixed into
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this solution to form a mixture which set to form a

solid detergent. This detergent has a lower ratio of
sulfonamide to active efficient chlorine. The stabil-
ity of this detergent is shown in Fig. 1. This

examplerdemonStrates the effect of the sulfonamide to

‘chlorine ratio on the overall stability of the deter-

gent. 
EXamElé 7
Afdeﬁérgent was formulated from the follow-

ing components:

Water 37.5%

‘NaOC1 I 6.53% (13.5% solution)

Tri sodium polyphosphate 8.84%

(anhydrous)

Sodiumrtripoiyphosphate 11.0%

(anhydrous)
Soda ash 21.06%
Sodium metasilicate 11.0%
(anhydrous)
Polyacrylate ' 1.0% (20% solution)
Chloramine-T ' 3.07%

100.00
The detergent was formed by combining tﬁe
water and NaOCl to form an aqueous solution. All of
the remaining componeﬁts except the Chloramine-T were
mixed into this aqueous solution. The mixture set
fofminé'a solid mass. The solid mass was flaked and

mixed in a dry state with chloramine-T. This exampler
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follows in part the teaching of U.S. Patent No.
3,054,753.  As seen in Fig. 1, this example demon-

strates that adding Chloramine-T in a dry state does

‘not improve the stability of the chlorine.

Figs. 1 and 2 show data obtained testing

various of these detergents with respect to stability

and bleaching efficiency;’ Fig. 1 shows the amount of

chlorine present versus time. VThe available chlorine
was measured by titration. The data depicted in Fig.
1 demonstrates that Examples 1 and 2, which are a
practice of the preferred embodiment of the present
invention, exhibit superior stability at elevated
temperatures. Example 3 is a demonstration of a less
preferred embodiment 6f the present invention wherein
an aquéous solution of a chlorine source is combined
with hydratable detergent components and builders to
form a self-solidifying mass. Although this method
provides substantial stability at moderate tempera-
tures (see Fig. 3), the stability is extremelyrtemp-
erature dependent. At elevated temperatures, such as
those tested, i.e., 52°C, stability'is substantially
reduced.

The most stable detergent was that made
according to Example 4 wherein the only chlorine

source ‘was chloramine-T. This detergent has high

-levels of titratable chlorine. However, as will be

shown with the results depicted in Fig. 2, the
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chloiine source, although identifiable by titration,

is not an efficient chlorine source.

Example 6 is presented to demonstrate the

stoichiometric relationship of sulfonamide to active

chlorine éource. The molar ratio of sulfonamide to
active chlorine source should preferably be at least
0.5 if the sulfonamide has'twb reactive sites and 1 if
the sﬁlfonamide has only one reactive site. In
Example 6, the sulfénamide was paratoluene sulfonamide

having two reactive sites. According to the present

'invéntion, the molar ratio should have been 0.5. In

_Example 6, the molar ratio was 0.33. A reduction in

stability was demonstrated compared to Examples 1 and
2. Examples 5 and 7 are used to compare the present
invention to the prior art. Example 7 demonstrates
thét chloramine-T; when added to a dry detergent, does
not improve the stability of the chlorinersoprce. In
Example 7, the detergent was formulated without
ChloraminefT to form a soiid. The solid was then
flaked and combined with chloramine-T as a dry mix-
ture. There is a substantial amount of titratable
chlorine. However,ra comparison with Example 5
demonstrates that theravailable titratable chlorine is
from the chloramine-T and the sodium hypochlorite has
not been stabilized. Example 5, of course, is a
detergent formulated in the same manner as Example 4
with the exception that the chloramine-T was only 3.0%

which is approximately the same amount of chloramine-T
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used in the formulation of Example 7. Accordingly,
when mixing the chloramine~T with a dry detergent;
little, if any, stabilization is observed.

' The data shown in Fig. 2 was obtained as
follows: A white cloth, composition 50/50 polyester
cotton, was totally immefsed in a four liter solution
containing 24 grams of soluble tea for three minutes.
The cloth was rinsed in de-ionized water and dried
with a heat gun. The same procedure was repeated with
20 hours elapsed between the repetition to create a
double stained cloth. (The aitificially stained cloth
was chosen as the substrate as opposed to stained
ceramic because of the réliability and reproduce-
ability of the test method. This method allowed for
better distinction between the individual chlorine
sources.) The cloths were then cut into two by two
inch squares.

As shown in'Fig. 2, the detergents prepared
in Examples 1, 3 and 4 were\tested. In test 1,rthese
detergents were used to prepare 0.3% stock solutions
with 8 grains hard water and heated to 160°F. The
tea-stained cloths were then added to the solution for
one minute, removed, rinsed with 8 grain water, and
air dried. A blank was also run which was tap water
only 8 grain at 160°F. 1In test 2, this same procedure
was followed. again with an exposure time of two

minutes.
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The samples were compared using a photo-
voltaic reflectometer using the suppressed 0 method
and magnesium caébonate as 97% of absolute reflec-
tance. Using this suppressed 0 method, the unstained
white polyester/cotton cloth was set at 100 on the
gél&anomgﬁer, and the stained cloth was set at 0. fhe

dried, treated samples were then measured for reflec-

- tance. The reading obtained was then used to deter-

mine absolute reflectance Rx with the equation

Rx = rd + gx (re-rd) where Re is reflectance of
100

~white cloth, Rd is reflectance of stained cloth, and

Gx is galvanometer reading. The results are graph-
ically displayed in Fig. 2.

There is essentially no difference in
reflectance between tap water and the product contain-
ing chloramine-T (Example 4). Therefore, no efficient

bleaching is apparent. However, the sample with the

7 blended sulfonamide and hypochlorite produces a

reflective value which is in excess of 85% of the
product containing all sodium hypochlorite. Thus,r
this invention provides a pféduct with bleaching
ability nearly equivalent to a product formulation
having all its chlorine as sodium hypochlorite and
with superior stability. The apparent distinction
between these two mixes is the stabilized yet reactive

available chlorine in the aforementioned invention

compared with the reactive yet less stable compound
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containing all the available chlorine in an inorganic
hypochlorite.
Example 8

To evaluate the stabilization effect of
forming a solid detergent formed without the addition
of a sulfonamide (as in Example 3), a comparative

detergent solution was formed from the following

components:
H,0 ‘ 19.9
Trisodium phosphate 7 8.84
Potassium Hydroxide (46%) 15.00
Sodium polyécrylate ) 0.2
Soda Ash 35.06
NaOCl1l(13.5%) 10.00
Sodium Tripolyphosphate ' 11.00

100.00

This formed a liquid suspension. The
suspension was compared to the detergent composition
formed according to Example 3 which was a solid formed
without any sulfonamide. The results of the compar-
ison are shown in Fig. 3. This comparison clearly
indicates that the solidification of the hypochlorite
solution by the addition of hydratable deteréent
components acts to stabilize the chlorine content when
stored at lower temperatures.

The remaining examples demonstrate alternate

embodiments of the present invention.



0165678
24

Example 9

A slurried detergent was formulated from the

following components:

Water 40.5
Sodium Hypochlorite (13.5 Solution}) 10.3
p-toluene Sulfonamide 7 1.7
Sodium Silicate (anhydrous) 7 17.7
Sodium Hydroxide 13.0
Sodium Carbonate (anhydrous) 4.0
Sodium.Tripglyphosphate (anhydroﬁs) 12.0
Sodium Polyacrylate ' ' 70.8

100.0

‘The detergent was formulated by combining
the water, NaOCl and p-toluene sulfonamide. This
formed an aqueous solution. The remainiﬁg components
_ listed above were added to this solution to form a
" viscous flowable slurry. The slurry exhibited excel-

lent chlorine stability.

Example 10
A slurried detergent was formulated from the
following components:

Water : 44 .55

Sodium Hypochlorite (13.0 Soln) 5.2
Chloramine-T 2.75
Sodium Silicate (anhydrous) 17.7
Sodium Hydroxide 13.0
Sodium Carbonate (anhydrous) 4.0

Sodium Tripolyphosphate (anhydrous) 12.0
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Sodium Polyacrylate 0.8
The detergent was formulated by combining
the water, NaOCl and chloramine-T. This formed an
aqueous solution. The remaining components listed
above weré added to this solution to form a viscous
flowable slurry. The slurry exhibited excellent
chlorine stability.

Example 11

A sclid detergent was formed from the

following components:

Water ' 35.4
Trisodium Phosphate (anhydrous) 6.0
Sodium Hydroxide 18.0
Sodium Pglyacrylaté 1.0
VChlofamine—T : : 3.0
Sodium Hypochlorite (13.5 Solution) 6.6
Sodium Carbonate (anhydrous) 18.0
Sodium Tripolyphosphate (anhydrous) 12.0

The detergent was formulated by combining
the water chleoramine-T and NaOCl to form an aqueous
solution. The remaining components were mixed into
thé solution. The solution set to form a solid

detergent which exhibited excellent chlorine stabil-

ity. .

Example 12
Water 24,32
Trisodium Phosphate (anhydrous) 4.00

Sodium Hydroxide 9.68
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Sodium Tripolyphosphate 11.00
Spdium Carbonate (anhydrous) 21.00
Sodium Metasilicate (anhydrous) | 11.00
Sodium Polyacrylate 1.00
Sodium Hypochlorite (13.5% Soiution)r 18.00

The detergent was formulated by combining
the water and NaOCl to form an aqueous solution. The
remaining components were mixed into the solution.

The solution set to form a solid detergent which

exhibited excellent stability at moderate temperatures

even in the absence of a sulfonamide.

Example 13

- Water , , 29.1
VTrisodium Phosphate (anhydrous) 8.84
Sodium Tripolyphosphate (anhydrous) 11.00

- Sodium Carbonate (anhydrous) ) ' 25.06
Sodium Metasilicate (anhydrous) 15.00
Sodium Polyacrylate 1.00
Sodium Hypochlorite (13.5 solution) 10.00

The detergent was formulated by combining

the water and NaOCl to form an aqueous solution. The

remaining components were mixed into the solution.
The solution seﬁ to form a solid detergent which
exhibited excellent chlorine stability.

These examples demonstrate that the present
invention provides a stable, efficient halogen-

containing detergent. Further, these examples
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demonstrate that the prior art fails to solve the

problem of chlorine stability.
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'CLAIMS:
‘1. A method of stabilizing an active halogen

source comprising mixing an active efficient halogen source,

free water, and at least one hydratable detergent

“builder in an amount effective to solidify the

halbgen source and free water.
2. : A method of stabilizing an active efficient
halogen source comprising mixing free water, one or more
sulfonamides, an active efficient halogen source, and
one or more hydratable detergent builders in an amount
effective to form a slurried or solid detergent, wherein
the sulfonamide includes a sulfonamide radical defined by
the following formula: '

0

|
S

wherein x and/or y are either hydrogen, halogen, alkyl, or

~an alkali or alkaline earih metal and at least x or y is

hydrogen or a metal ion.

3. A method as claimed in Claim 2 further comprising

- forming an aqueous solution of the active efficient halogen

source, mixing the aqueous solution with the sulfonamide,
and adding the hydratable detergent builders to the
solution.

4. - A method as claimed in either Claim 2 or 3

- wherein the hydratable detergent builders are added in an

30

35

~amount effective to form a solid detergent.

5. A method as claimed in any preceding Claim

wherein the efficient halogen source is a source of chlorine.

6. ' A stabilized active halogen composition

formed by mixing a sulfonamide, an active halogen source,
free water, and at least one hydratable detergent builder

in at least an amount effective to form a slurry, wherein the
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sulfonamide includes a sulfonamide radical defined by the

following formula:

.N(//,///'x
\y

wherein x and/or y are either hydrogen, alkyl halogen, or

O=——="U==—==0

and alkali or alkaline earth metal ion and wherein at least
X or y is hydrogen or a metal ion.

7. A composition as claimed in Claim 6 wherein

the molar ratio of sulfonamide to halogen source is at
least about 0.5 when both X and y are either H or an

alkali or alkaline earth metal ion and at least about

1 when only x is H or a metal ion. '

8. A composition as claimed in either Claim 6 or 7
comprising approximately between 0.5 to 7% sulfonamide
which is either p-toluene sulfonamide or N-sodium-N-
chloro-p-toluene sulfonamide, between 0.4 to 2.5%
hypochlorite, between 25 to 65% water, between 5 to 40%
anhydrous phosphate, between 0 to 25% anhydrous silicate,
between 0 to 10% polyelectrolyte, between 0 to 35% sodium
carbonate, and between 0 to 5% defoamer.

9. A composition as claimed in any one of Claims

6 to 8 further comprising up to 40% metal hydroxide.

10. A method as claimed in any one of claims 1 to 5
or a composition as claimed in any one of claims 6 to 9
wherein the active halogen source is either a water-soluble
hypochlorite, halogenated cyanuric acid, halogenated
isocyanurate, halogenated hydantoin or halogenated phosphate.
11. A method as claimed in any one of Claims 1 to 5
or a composition as claimed in any one of claims 6 to 9
wherein the sulfonamide is either a substituted or unsubsti-
tuted alkyl sulfonamide, substituted or unsubstituted aryl

sulfonamide, substituted or unsubstituted alkylaryl
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sulfonamide, p-toluene sulfonamide or N-sodium-N-chloro-p-

toluene sulfonamide.
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