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ABSTRACT OF THE DISCLOSURE 
A bleaching packet in which a dry bleach composition 

containing a hypochlorite generating agent and inorganic 
builder salt is enclosed in a ?lm of polyvinyl alcohol im 
pregnated with a water-soluble salt of a strong base and 
a weak acid. Also, a packet in which a water-soluble, 
polyvinyl alcohol ?lm encloses a dry bleach composition 
which contains a mixture of dichloroisocyanurate, car 
bonate, tripolyphosphate and sulfate salts, said salts be 
ing either sodium or potassium and being suitably selected 
to achieve a weight ratio of potassium to sodium of at 
least 1:1 in the composition. 

This application is a continuation-in-part of my appli 
cation Ser. No. 563,675 ?led July 8, 1966 now aban 
doned. 
The present invention relates to packets of bleaching 

powder. More particularly, it relates to water soluble 
packets which contain a water soluble bleaching powder. 

In accordanace with the present invention, a bleaching 
packet comprises a dry water soluble composition which 
liberates hypochlorite chlorine on contact with water dis 
posed within an envelope of polyvinyl alcohol ?lm im 
pregnated with a water soluble salt of a strong base and a 
weak acid, i.e., a water soluble alkaline buffer salt, prefer 
ably having the ability to act as a reducing agent. The 
presence of an alkaline buffer salt in the polyvinyl alcohol 
?lm of the instant invention is highly bene?cial and ad 
vantageous in that the instant packets are characterized by 
improved stability of the bleach content thereof, dimin 
ished loss of available chlorine on aging of the packets, 
diminished formation of insoluble material during storage 
of the packets, improved maintenance of original color and 
clarity of the polyvinyl alcohol ?lm during storage and 
aging the packets, and improved odor characteristics ex 
hibited on use thereof. The instant packets are also char 
acterized by improved maintenance of an original high 
level of available chlorine and maintenance of original 
?lm characteristics on long storage and aging. Mini 
mized ?lm degradation including reduced embrittlement 
and cracking is a highly desirable characteristic of the 
packets of the instant invention. 
The dry composition within the instant packets com 

prises a dry water soluble compound which, on contact 
with water, liberates hypochlorite chlorine, said com 
pound preferably constituting about 1 to 90% by weight 
of the composition, the remainder, i.e., 10 to 99%, being 
a water soluble diluent therefor such as water soluble in 
organic salt. The inorganic salts used suitably are those 
alkaline buffer salts which do not react deleteriously with 
the hypochlorite-generating agent, during either stage or 
use. 
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The instant packets offer the advantage of providing 

a highly elfective chlorine-type bleaching agent in a dry 
form. These packets avoid the dustiness of powdered 
products, and the likelihood or dangers of spillage or splat 
tering characteristic of liquid products. In use, the entire 
packet is dropped into a washing machine containing 
water and clothes to be bleached without any need for 
premeasuring by the housewife. 
The instant packets also avoid the necessity for handling 

of bulky containers of glass or ?berboard cartons by the 
housewife and provide an effective means of making the 
characteristic and sometimes irritating odor of chlorine 
liberating bleaches. Moreover, use of the packets of the 
instant invention eliminates the possibility of contact of 
the hypochlorite-liberating bleach with the skin of the 
user, which is especially desirable in cases of those people 
who are allergic to hypochlorites. 
The instant packets offer the further outstanding ad— 

vantage that the product container, i.e., the polyvinyl 
alcohol ?lm in envelope form, contributes considerable 
soil anti-redeposition properties to the system and thus 
the instant packets are especially suited for use in con 
junction with soap and detergent products in connection 
with the washing and bleaching of soiled clothes. The 
use of water soluble polyvinyl alcohol ?lm is also advan~ 
tageous in that it is thermoplastic and may readily be heat 
sealed, it offers hi ghresistance to permeability by gases, 
it has excellent oil and grease resistance, long shelf life, 
and it can easily be printed with alcohol-type inks. 
As indicated above, the polyvinyl alcohol ?lm employed 

in the preparation of the instant packets is water soluble, 
that is, with mild agitation it dissolves substantially com— 
pletely in water at temperatures of from about 80° to 
140° F. within about 30 seconds. Commercial polyvinyl 
alcohol which is prepared by the hydrolysis of polyvinyl 
acetate may be employed, however, it has been found 
highly desirable to avoid the use of water soluble poly 
vinyl alcohol which has been ethoxylated, i.e., reacted 
with ethylene oxide, inasmuch as such ethoxylated poly 
vinyl alcohol appears to be less stable on aging and stor 
age in contact with the instant hypochlorite generating 
agents than does material which is free from ethoxyla 
tion. Polyvinyl alcohol which is devoid of ethoxylation 
and which contains on the order of from about 12-40 
percent by weight of unhydrolized vinyl acetate has been 
found to be desirably stable towards the hypochlorite lib 
erating agent during storage and use and to possess highly 
valuable ?exibility characteristics and solubility charac 
teristics in both hot (140° F.) and cold (80° F.) water. 

Hypochlorite generating agents suitable for use in the 
packets of the present invention are those water soluble 
dry solid materials which generate hypochlorite ion on 
contact with, or dissolution in, water. Examples thereof 
are the dry, particulate heterocyclic N-chloro imides such 
as trichloroisocyanuric acid, and dichloroisocyanuric acid 
and salts thereof such as sodium dichloroisocyanurate 
and potassium dichloroisocyanurate. Other imides may 
also be used such as N-chlorosuccinimide, N-chloromal 
onimide, N - chlorophthalimide and N - chloronaphthal 
imide. Additional suitable imides are the hydantoins such 
as 1,3 - dichloro 5,5 - dimethyl hydantoin; N-monochloro 
5,5 - dimethylhydantoin; methylene-bis (N-chloro-5,5-di 
methylhydantoin); 1,3 - dichloro - 5 - methyl - 5 - iso 

butylhydantoin; 1,3 - dichloro - 5 - methyl - 5 - ethylhy 

dantoin; 1,3 - dichloro - 5,5 diisobu'tylhydantoin; 1,3 - di 
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chloro - 5 - methyl - 5 - n - amylhydantoin, and the like. 

Other useful hypochlorite-liberating agents are trichloro 
melamine N,N-dichlorobenzoylene urea, N,N-dichloro-p 
toluenesulfonamide and dry, particulate, water-soluble an 
hydrous inorganic salts such as lithium hypochlorite and 
calcium hypochlorite. Normally, the instant chlorine-lib 
erating agents are employed in a proportion, within the 
range, indicated above, such as to yield a product which 
contains from about 1 to about 20% available chlorine on 
a total weight basis, although other proportions may be 
employed if desired. The remainder of the bleaching com 
position is a water soluble diluent therefor, such as a 
water soluble inorganic salt, the term “water soluble” 
being used in the sense of Water soluble or dispersible. 
The diluent itself normally will constitute a material such 
as an alkaline inorganic buffer salt, e.g., a detergent 
builder salt, which does not react deleteriously with a 
hypochlorite-generating agent either during storage or 
use. 

Surface active agents suitable for use in the instant 
packets include a wide variety of water soluble organic 
detergents and wetting agents stable in the presence of the 
hypochlorite generating agent. Such detergents may be an— 
ionic detergent salts having alkyl substituents of 8 to 22 
carbon atoms such as the water soluble higher fatty acid 
alkali metal soaps, e.g., sodium myristate and sodium 
palmitate; water soluble sulfated and sulfonated anionic 
alkali metal and alkaline earth metal detergent salts con 
taining a hydrophobic higher alkyl moiety (typically con 
taining from about 8 to 22 carbon atoms) such as salts 
of higher alkyl mono or polynuclear aryl sulfonates hav 
ing from about 10 to 16 carbon atoms in the alkyl group 
(e.g., sodium dodecylbenzenesulfonate, magnesium tri 
decylbenzenesulfonate, lithium or potassium pentapropyl 
enebenzenesulfonate); alkali metal salts of higher alkyl 
naphthalene sulfonic acids; sulfated higher fatty acid 
monoglycerides such as the sodium salt of the sulfated 
monoglyceride of coconut oil fatty acids and the potas 
sium salt of the sulfated monoglyceride of tallow fatty 
acids; alkali metal salts of sulfated fatty alcohols contain 
ing from about 10 to 18 carbon atoms (e.g., sodium lauryl 
sulfate and sodium stearyl sulfate); alkali metal salts of 
higher fatty acid esters of low molecular weight alkylol 
sulfonic acids, e.g., fatty acid esters of the sodium salt of 
isethionic acid; the fatty ethanolamide sulfates; the fatty 
acid amides of amino alkyl sulfonic acids, e.g., lauric acid 
amide of taurine; as well‘ as numerous other ionic organic 
surface active agents such as sodium toluene sulfonate, 
sodium xylene sulfonate, sodium naphthalene sulfonate, 
sodium toluene sulfonate; and mixtures thereof. In gen 
eral these organic surface active agents are employed in 
the form of their alkali metal salts or alkaline earth metal 
salts as these salts possess the requisite stability, solubil 
ity, and low cost essential to practical utility. 
The use of amphoteric, cationic and non-ionic de 

tergents is also contemplated by the present invention. 
These detergents should, of course, be employed in a 
compatible proportion and manner, e.g., in encapsulated 
form, if appropriate. 

Examples of amphoteric detergents which may be em 
ployed include the fatty imidazolines, such as 2-coco-1 
hydroxyethyl - 1 - carboxymethyl - 1 - hydroxyl imidazo 

line and similar products made by reacting monocarbox 
ylic fatty acids having chain lengths of 10 to 24 carbon 
atoms with IS-hydroxyethyl ethylene diamine and with 
monohalo monocarboxylic fatty acids having from 2 to 
6 carbon atoms, the fatty beta-alanines such as dodecyl 
beta-alanine, the inner salt of Z-trimethylamino lauric 
acid, betaines such as N-dodecyl-N,N-dimethylamino 
acetic acid, and the like. Mixtures of any two or more of 
the foregoing may be employed. 
A wide variety of cationic surface active agents may 

be employed in the compositions of the present invention, 
including distearyl dimethyl ammonium chloride, stearyl 
dimethylbenzyl ammonium chloride, coco dimethylbenzyl 
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4 
ammonium chloride, dicoco dimethyl ammonium chlo 
ride, cetylpyridinium chloride, cetyltrimethyl ammonium 
bromide, the stearyl amine salts that are soluble in water 
such as stearyl amine acetate and stearyl amine hydro 
chloride, stearyl-dimethylamine hydrochloride, distearyl 
amine hydrochloride, octyl phenoxyethoxyethyl dimethyl 
benzyl ammonium chloride, decyl pyridinium bromide, 
the pyridinium chloride derivative of the acetylamino 
ethyl esters of lauric acid, lauryl trimethyl ammonium 
chloride, decylamine acetate, lauryl dimethylbenzyl am 
monium chloride, and the like. Mixtures of two or more 
cationic surface agents may be employed if desired. 

Nonionic surface active agents which may be employed 
include the ethylene oxide ethers of alkyl phenols such 
as nonyl phenol polyoxyethylene ether, the ethylene oxide 
ethers of fatty alcohols such as tridecyl alcohol polyoxy 
ethylene ether, the ethylene oxide ethers of alkyl mercap 
tans such as dodecyl mercaptan polyoxyethylene thio 
ether, the ethylene oxide esters of acids such as the lauric 
ester of polyethylene glycol and the lauric ester of me 
thoxy polyethylene glycol, the ethylene oxide ethers of 
fatty acid amides, the condensation products of ethylene 
oxide with partial fatty acid esters of sorbitol such as the 
lauric ester of sorbitan polyethylene glycol ether, and 
other similar materials. 
The proportion of organic surface active agent which 

is used may vary widely, typically being from about 1 to 
30% by weight of the composition contained within the 
packet. 
The presence of inorganic salts in the instant bleach 

packets is desirable in that the inorganic salt may serve to 
adjust pH and also to act as a carrier or dispersion me 
dium for the bleaching agent and if desired, for any other 
active agents which are employed. Water soluble salts 
suitable for use in the instant packets include sodium sul 
fate, sodium chloride, alkaline detergents builder salts 
having a pH of from 8 to 11 or above such as sodium 
carbonate, potassium carbonate, borax, and sodium sili 
cate, alkali metal orthophosphates, and polyphosphates 
such as monosodium phosphate, trisodium phosphate, 
tetrasodium pyrophosphate, pentasodium tripolyphos 
phate, pentapotassium tripolyphosphate and acid salts such 
as sodium bisulphate. The presence of sodium carbonate, 
potassium carbonate, or sodium metasilicate in the in 
stant packets has been found to aid in the retention of the 
water soluble characteristics of these packets, sodium car 
bonate or potassium carbonate being especially bene?cial 
in that on dissolution in water, it reacts with any acidic 
components present (e.g., in the hypochlorite generating 
agent) to produce bubbles of carbon dioxide gas which 
contribute a desirable mixing and agitating action. 
A highly desirable constituent of the composition with 

in the instant packets is a ?uorescent brightener or opti 
cal dye which is stable in the presence of the hypochlorite 
generating agent. Such brighteners are of particular as 
sistance in connection with the bleaching of textiles or 
fabrics in those instances where the chemical bleaching 
power of the contents of the instant packets may bene? 
cially be supplemented by the action of a blue ?uorescing 
optical bleach. Examples of suitable textile substantive 
optical bleaches, which may be present in amounts on the 
order of about 0.1 to 1 percent by weight of the packets, 
are triazole compounds such as 

N 

| 
SOsNa 
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and sulfonated diaminodibenzenethiophene dioxides such 
as 

NaS 0a 

CHaOQ-O ONE-f) 
\ s/ 
02 

S OsNa 

The packets of the present invention optionally may also 
contain suitable proportions, i.e., on the order of 0.1 to 1 
percent by weight thereof, of hypochlorite-stable, non 
substantive bluing agent such as ultramarine blue. (It will 
be appreciated, especially in connection with such bluing 
agent which is a water insoluble pigment, that for the 
purposes of this invention, materials which are not truly 
water soluble may be present as long as they are water dis 
persible in normal use of the instant packets.) 

The resistance of the instant packets towards the forma 
tion of insoluble material during storage may be improved 
by sealing these packets within a moisture impermeable 
container, such as a metal foil or metal foil covered pa~ 
perboard box and/or within a plastic ?lm characterized 
by an extremely low moisture vapor transmission rate, 
e.g., polyethylene; laminates of polyethylene, aluminum 
foil, and glassine, or wax-coated laminates of metal foil 
and glassine. A preferred reclosable container which is 
substantially impermeable to moisture vapor constitutes 
a bag of polyethylene or like ?lm which is su?iciently 
large that the open end may be multiply folded over on it— 
self to provide a substantially moisture vapor tight seal. 
Such a bag having a folded closure may be placed within 
a more rigid container or otherwise be provided with 
means to prevent unravelling of the folded portion of the 
bag. 
The compositions within the instant packets should be 

dry i.e., desirably they contain less than 1% and prefera 
bly less than 0.5% moisture, in order to prevent decom 
position of the hypochlorite liberating agents prior to use 
of the packets. Various adjuvants may, however, be pres 
ent including, inter alia, sodium carboxymethyl cellulose, 
citric acid, resins and polymers such as polyvinyl pyrroli 
done, polyacrylates and the like, starch, urea, perfumes, 
corrosion inhibitors, coloring matter, and the like. 

Preferably, the alkaline buffer salts of the present in 
vention are reducing agents, typically salts of strong bases 
with weak reducing acids, i.e., water soluble inorganic or 
organic salts which dissolve in water to form dilute (e.g., 
0.25%) solutions having a pH greater than about 8. Ex 
amples of such preferred reducing agents are sodium sul 
?te, sodium nitrite, sodium formate, and sodium hypo 
phosphite. Examples of further suitable reducing agents 
include sodium metabisul?te, sodium hydrosul?te, sodium 
thiosulfate, sodium dodecylbenzenesul?nate, sodium tolu 
enesul?nate, potassium sul?te, potassium hydrosul?te, 
lithium sul?te, rubidium sul?te, magnesium sul?te, and the 
like. Other suitable alkaline buffer salts include alkali met 
al salts such as potassium acetate, sodium acetate, and the 
water soluble inorganic alkali metal detergent builder 
salts, such as sodium carbonate, sodium bicarbonate, so 
dium sesquicarbonate, sodium orthosilicate, sodium di 
silicate, sodium metasilicate, sodium orthophosphate, 
monohydrogen sodium orthophosphate, dihydrogen sodi~ 
um orthophosphate, sodium metaphosphate, pentasodium 
tripolyphosphate, tetrasodium pyrophosphate, disodium di 
hydrogen pyrophosphate, potassium carbonate, potassium 
bicarbonate, potassium orthophosphate, monopotassium 
dihydrogen orthophosphate, dipotassium monohydrogen 
orthophosphate, dipotassium monohydrogen orthophos 
phate, tetrapotassium pyrophosphate, potassium metaphos 
phate, potassium metasilicate, potassium disilicate, potas 
sium hydrogen disilicate, potassium tetrasilicate, lithium 
carbonate, lithium bicarbonate, lithium orthophosphate, 
rubidium carbonate, and the like. Alkaline earth metal 
salts such as magnesium sul?te may also be used. 
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Suitably the instant buffers may be present in the ?lm 
in any amount ranging from a small but su?icient amount 

/NHo oQ-oorn 

to inhibit attack on the ?lm by the hypochlorite liberat 
ing agent up to an amount which adversely affects the 
physical properties of the ?lm. Typically, from .5 to 25% 
and preferably from about 2 to 10% by weight of the 
buffering agent based on the total weight of the ?lm 
should be employed. In those cases in which combina 
tions of alkaline bu?Fer salts with the instant reducing 
agents are employed in the ?lm, suitable proportions 
typically in the range of from about 1 to 20% thereof 
may also be employed, the total content of stabilizing 
element in the ?lm preferably not being greater than 
about 25% thereof and desirably less than about 15% 
thereof. 
The following examples are given additionally to illus 

trate the nature of the invention and it will be understood 
that the invention is not limited thereto. All parts or per 
centages are by weight unless otherwise indicated, and 
unless speci?cally denoted to be otherwise, the com 
ponents employed are substantially completely dry or 
anhydrous. 

EXAMPLE I 

An aqueous solution of commercially available poly 
vinyl alcohol resin of the type employed for the prepara 
tion of water soluble polyvinyl alcohol ?lms is prepared. 
The resin is of a grade which contains approximately 88 
percent hydrolyzed polyvinyl acetate, and the tempera 
ture of the solution is about 30° C. Sodium nitrite is 
dissolved in the solution in a proportion equal to 7% by 
weight of the resin therein, the total solids content of the 
?nal solution being about 25% by weight. The uniform 
solution is then cast on the surface of a polished stain 
less steel band to form a ?lm of uniform thickness. The 
band is heated to about 275° C. to drive off the water 
in the ?lm. After drying, the cast ?lm is peeled away 
from the band. The dried ?lm, which is 1.5 mils uniform 
thickness is then used to prepare packets having measure— 
ments of approximately 2.75 x 1.75 inches and weighing 
about 0.4 gram. 

In the preparation of packets, one rectangle of ?lm is 
placed over a shallow depression in a hollow block. The 
depression is evacuated, thus drawing the central portion 
of the ?lm into the depression and forming a pouch or 
pocket therein. 40 grams of the following compositions 
are placed in the pouch formed in the ?lm, and the edge 
portions of the ?lm which protrude from the depression 
in the block are moistened with water. A second piece 
of ?lm is then aligned With the ?rst piece and pressed 
against it to form a closed packet completely enveloping 
the composition contained therein. Hot air is applied to 
the surface of the packet to dry the moistened portion 
thereof, and the completed bleaching packet, after break 
ing the vacuum, is removed from the block on which it 
is formed. 
The composition encased within the package is as fol 

‘lows: 
Parts by weight 

Potassium dichloroisocyanurate ______________ __ 21.5 

Pentasodium tripolyphosphate _______________ __ 30 

Sodium carbonate _________________________ __ 5 

Sodium sulfate ____________________________ __ 40.5 
Sodium dodecylbenzenesulfonate _____________ __ 2 

Sodium silicate ____________________________ __ .5 
Perfume and coloring, balance to 100. 

The packets so produced show excellent stability with 
respect to retention of original chlorine content, water 
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solubility, color, odor, ?exibility, and other properties on 
long storage and on accelerated aging at elevated tem 
peratures, e.g., 130° F. 

EXAMPLES II-IV 

Packets corresponding to those described in Example I 
are prepared with the modi?cations (a) that sodium 
sul?te is added to the solution of the resin in an amount 
equal to 10% by weight of the resin solids in lieu of the 
sodium nitrite of Example I and (b) the following re 
spective compositions are employed within the packets. 

Parts by weight 

II III IV 

Potassium dichloroisocyanurate _______________ _ _ 20 17 17 
Potassium tripolyphosphate 30 ______________ _ _ 

Sodium tripolyphosphate. ______ .. 30 30 
Potassium carbonate ____ _ _ 5 ______________ _ _ 

Sodium carbonate _ _ _ _ . _ _ . _ _ _ _ _. 5 ______ ._ 

Potassium sulphate__ ..... _ _ 45 .............. . _ 

Sodium sulphate _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ . . ._ 47. 7 53 

Ultramarine blue _____________________________________ ._ 0. 3 ______ ,. 

EXAMPLE V 

Packets containing the same coposition as given in Ex 
ample I are prepared with the modi?cation that sodium 
acetate in amounts equal to 5% or 10% by weight of 
resin solids is used in the ?lm instead of sodium nitrite. 
Other than for slightly less desirable color and possibly 
less ?exibility, the desirable properties obtained in Ex 
ample I are achieved. 

EXAMPLE VI 

Packets are prepared in accordance with the process 
of Example I employing 5% sodium nitrite as the reduc 
ing agent added to the ?lm. The following composition 
is enveloped within packets thereof: 

Parts by weight 
Trichloroisocyanuric acid ___________________ __ 14 

Dipotassium isocyanurate ___________________ __ 12.2 
Potassium carbonate ____,_ __________________ __ 8.3 

Potassium tripolyphosphate _________________ __ 30.0 

Potassium sulphate _________________________ __ 35.5 

These packets show substantially improved retention 
of original properties over comparable packets prepared 
and enveloping the same chlorine-yielding composition 
but with the stabilizer omitted from the ?lm. Even better 
results are obtained if the sodium nitrite content is in 
creased to 10% by weight of the polyvinyl alcohol. 

EXAMPLE VII 

Similar results as the foregoing are achieved when the 
composition within the packets of Example I is as follows: 

Parts by weight 
Trichloroisocyanuric acid ___________________ __ 14 

Trisodium isocyanurate _____________________ _- 11.5 

Potassium carbonate _______________________ __ 8.3 

Potassium tripolyphosphate _________________ __ 30.0 

Potassium sulphate _________________________ __ 36.2 

EXAMPLE VIII 

Commercial polyvinyl alcohol ?lm-forming resin is 
dissolved in Water and 10% sodium sul?te is added there 
to, the percentage being calculated on the basis of the 
polyvinyl alcohol resin solids content of the solution. 
The solution is cast into ?lm about 1.5 mils thick, and 
packets are formed therefrom in accordance with Exam 
ple I. The packets are ?lled with about 40 grams each of 
the following composition: 

Parts by weight 
Trichloroisocyanuric acid _____________________ _._ 14 

Potassium monohydrogen phosphate ____________ __ 40 
Potassium carbonate _________________________ __ 5 

Sodium sulfate ______________________________ __ 41 
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EXAMPLES 1x AND X 

The sodium sul?te of Example VIII is replaced by 
7% sodium sul?te and 4% sodium carbonate. Into the 
packets so prepared was introduced respectively 32 g. of 
trichloroisocyanuric acid and 8 g. of potassium dichloro 
isocyanurate (Example IX) and mixture of 20 g. of tri 
chloroisocyanuric acid and 20 g. of potassium dichloro 
isocyanurate (Example X). The packets are aged at 
140° F. for several days, and are compared for ?lm 
solubility to similarly ?lled packets formed only from the 
resin per se. In both cases the ?lm modi?ed with sul?te 
and carbonate shows much greater solubility than ?lm 
without the additive system. 

EXAMPLE XI 

Packets corresponding to those of Example II are pre 
pared with the modi?cations (a) that 7% sodium nitrite 
and 3% disodium monohydrogen phosphate are added 
to the ?lm in lieu of the inhibitor of that example and 
(b) that the following bleach compositions are used in 
these packets. 

Parts by weight 

A B 

Potassium dichloroisocyanurate 21.3 
Sodium tripolyphosphate__ 30. 0 
Sodium sulphate ________ ._ 40. 3 
Sodium carbonate ______________ . . _ . 5 

Sodium dodecylbenzencsulfonate ............. . _ 2. 6 

Mineral oil ___________________ _ _ 0. 4 

Ultramarine blu _ . 0. 3 
Perfume ______________________________________ . _ 0. 1 

The packets so prepared show excellent stability and 
retention of original properties. 

EXAMPLE XII 
Packets are prepared using various inhibited ?lms t0 

envelope the following composition: 
Parts by weight 

Potassium dichloroisocyanurate _______________ __ 116 

Pentasodium tripolyphosphate ________________ __. 40 

Sodium tridecylbenzenesulfonate ______________ __ 2 

Ultramarine blue __ 0.3 
Sodium sulfate, balance to 100. 

The ?lms employed constitute commercial polyvinyl 
alcohol ?lm devoid of ethoxylation and containing about 
12% of unhydrolyzed acetate. Packets are prepared using 
?lms modi?ed with the inhibitors and combinations of 
inhibitors in the proportion by weight indicated: 

Percent 
(A) 

NaNO2 5 
NaNOz _ _ 7 

(B) 
NaNOZ ___________________________________ __ 7 

N33P04' ..__.._ 3 

(C) 
NaNOz __ 7 

Na2HPO4 ' 7H2O 1.5 

(D) 
NaNO2 ___________________________________ .._ 7 

NaZSiO3 ' _____________________________ __ 7 

(E) 
NHNOZ ___________________________________ __ 5 

Na3PO4'12H2O _____________________________ .._ 1.5 

(F) 
NaNO2 ..__ __._ 5 

Na2HPO4 ____________________________ __ 1.5 

(G) 
NaNO2 ___________________________________ __ 7 

K3PO4 ____________________________________ __ 3 
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(H) Percent Packets prepared from the modi?ed ?lms described 
KNO 7 in this example are found to be less subJect to_ the forma 
K Hpqo 3 tion of insoluble ?lm than packets prepared wlth identical 

2 4 ?lm from which the additives mentioned above are 
(I) 5 omitted. 

KNOZ 7 EXAMPLES XVIII-XX 
Na5P3O1° _ 3 =Packets are prepared according to Example I using ?lm 

These packets exhibit excellent storage and aging containing respectively; 
characteristics. . 

EXAMPLE XIII 10 (a) 10% sodlum sul?te (Example XVIII) 
, _ (b) 10% sodium nitrite ‘(Example XIX) 

Four sets of packets are prepared 1n accordance with (c) 7% Sodium nitrite plus 15% disodium hydrogén 
Example I hereof with the modi?cation that sodium sul- phosphate (Example XX) 
?te is added to the polyvinyl alcohol resin solution in __ . . . 
amounts equal to (A) 1’ (B) 5, (c) 1.0’ and (D) 2.0% by as the additives 40 g. of the following composition were 
weight of the resin respectively. Packets are prepared 15 sealed therem: , . 
from each of these various ?lms in accordance with Ex- , _ _ Parts by Welght 
ample I with the further modi?cation that the comPosi- Potassmm drchlorolsocyanurate _______________ __ 16.4 
tions packaged therein contain the following; Pentasodlum trlpolyphosphate ________________ __ 40.0 

. Sodium lauryl sulfate ________________________ __ 1.6 
Parts 'by Welght 20 Sodium sulfate __ __ _ 41-5 

Potassium dichloroisocyanurate ________________ -_ 20 Ultramarine blue ____________________________ __ 0.3 
‘Sodium sulfate ___ _ 70 . . . . 

Pentasodium tripolyphosphate _________________ __ 10 ‘Paclzletsgso prepared exh1b1t excellent stability on stor 
age an a mg. 

The ?nished packets of each set are stored in polyethyl 
ene ‘bags which are hermetically sealed. On aging the 25 EXAMPLES XXLXXVI 
plackets exhibit excellent stability with respect to available The following composition is prepared: 
c lorine content, formation of insoluble products, dis- - 

coloration, ?exibility and formation of malodors, the T . hl oisoc anuric acid Parts by welg? 
packets prepared from ?lms having the highest content of 30 Dr.1cot Ors- m i dro en hog-£56 ______________ u 40 
inhibitor exhibiting the best characteristics. Put’ ‘is 1“ g mtg P P """""""""" " 5 

Three additional sets of packets are prepared from Potassium Gaff‘: e _______________________ u 41 
polyvinyl alcohol ?lms which contain 5, 10, and 20% by 0 asslum su a 6 
Weight of sodium dodecylbenzene sul?nate in lieu of the ‘Forty gram samples of the fol'eg?il'lg composition are 
same proportion of sodium sul?te referred hereinabove in r Sealed in packets prepared (in accordance with Example 
this Example. These packets exhibit excellent storage sta- 3‘) I) from Commercially available Polyvinyl alcohol Tesm 
bility. to which is added the following, separate runs of ?lm 
Comparable results are obtained using the above ?lms being Prepared with each additive or combination of addi' 

containing either sodium sul?te or sodium dodecylbenzene ‘lives indicated 
sul?nate ‘but modi?ed in that the composition within the 40 Example. 
packet consists of 10 grams of potassium dichloroisocyan 

_____ "10% of Sodium su1?te_ 
“rate- EXAMPLE xrv XXII ____ __10% trisodium phosphate? d 

' n' it o triso ium Packets measuring approximately 2.75 x 1.75 inches XXIII "mwihgg??tlgm ltr e+3 
are prepared from ?lm containing about 93.5 parts of XXIV ____ __7% Sodium nitrite+3% Sodium 311i. 
commercial polyvinyl alcohol in which the resin is pre- 45 1 Cam 
pared by hydrolysis of polyvinyl acetate, the hydrolysis XXV ____ __3% sodium sul?te+3% sodium nitrite 
being approximately 88% complete and the ?lm having +3% disodium hydrogen ph0S— 
a content of unhydrolyzed polyvinyl acetate of approxi- phate. 
mately 12% by Weight, and 65 Parts by Weight of sodium XXVI ____ __3% sodium sul?te+'3% sodium nitrite 
hyglovhphosphite monoliydrate. _ 50 +3% trisodium phosphate. 
is as feolllgwgsl; composltlon enveloped wlthm these packets The composition used in Examples XXI-XXVI is modi 

_ » _ Parts by Weight ?ed to provide the following compositions: 
Trichlorlsocyanuric acid ______________________ __ 16 
Pentasodium tripolyphosphate _________________ __ 20 55 
Potassium carbonate ______________ __ 7 

Sodium tridecylbenzenesulfonate _______________ __ 2 Parts by weight 

Ultramarine 'blue ___________________________ “0.33 A B 0 

Sodium sulphate anhydrous, balance to 100. Trichxomlsoeyanu?c acid __________________ __ 14 14 14 

Packets thus prepared show a high degree of solubility 60 §;i.§;‘§§§§;°SPhate- 2(7) 2g 4.: 
upon storage relative to packets containing the same Sodium Sulfate ---- "I: 59 ------ -~ 
bleach composition but without additive, in the ?lm. Potassium sulfate . _ _ . . _ . . . . . . . r . . . . . . . .. 41 

EXAMPLES XV-XVII 

Packets prepared according to Example I Using modi- 6'5 Bleach packets containing the above compositions and 
?ed ?lm to contain about 7% by weight of disodium the additive systems listed Examples. XXI-XXVI exhibit 
hydrogen phosphite, sodium thiocyanate and sodium ar- minimal tendency towards formation of Water insoluble 
senite respectively are used to enclose 40 g. of the follow- material. 
lug composition. Percent 70 EXAMPLE XXVII 
Tnqhlorolsocyanu?c acid --------------------- -_ 14 Commercial polyvinyl alcohol resin containing 12% 
Sodmm tripolyphosphate ______________________ __ 20 unhydrolyzed polyvinyl acetate is modi?ed by the addition 
Potassium carbonate _________________________ __ 7 thereto of 5% sodium sul?te. The resin is cast into ?lm 
Ultramarine blue ___________________________ __ 0,3 form and dried to form water soluble ?lm approximately 
Balance to 100% sodium sulfate. 75 1.5 mils in thickness. Sheets of this ?lm 2.75 x 1.75 inches 
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are heat sealed at their edges to thereby enclose about 40 
grams of the following bleach composition. 

Parts by Weight 
Lithium hypochlorite _________________________ __ 34 

Sodium sulfate ______________________________ __ 66 

The bleaching so formed exhibits improved stability 
on storage and aging. 

EXAMPLES XVIII-XXIX 

The following bleach compositions are prepared: 

Parts by weight 

XXVIII XXIX 

Trichloroisocyanuric acid ____________________ __; 14 14 
Potassium tripolyphosphate ______________________________ . . 20 

Sodium tripolyphosphate _____________ __ _ 30 .......... _. 

Potassium carbonate _________________ _ _ __- 7 7 

Sodium sulfate _______________________________ __ 49 59 

Into ?lm packets modi?ed with 7% sodium nitrite plus 
7% sodium metasilicate nonahydrate are placed 40 g. of 
each composition (Examples XXVII and XXVIII re 
spectively). The packets are aged concurrently with the 
same bleach systems contained in regular ?lm (without 
additive). Film solubility of the aged packets under home 
laundry conditions is satisfactory only when the composi 
tions were enclosed in the additive ?lm. 

EXAMPLES XXX-XXXII 

The composition of Example XXIX is modi?ed to con 
tain 20% sodium tripolyphosphate instead of 30% sodium 
tripolyphosphate. With packets prepared from ?lm con 
taining-—~ 
Example: 

XXXX ___- 7% sodium nitrite plus 7% sodium 
silicate nonahydrate. 

XX§G ____ 7% sodium nitrite plus 3% sodium 
phosphate dodecahydrate. 

or 

XXXI-I ___- 7% sodium nitrite plus 3% sodium 
carbonate. 

the desirable properties described in Example 1 are 
achieved. 
The use of a buffer salt of a strong base and a- weak 

acid in combination with a reducing agent is particularly 
desirable when the bleaching agent is trichlorisocyanuric 
acid. 

EXAMPLE XXXIII 

In any of the modi?ed polyvinyl alcohol ?lm packets 
described above, the following bleach composition is in_ 
serted: 20% sodium dichloroisocyanurate, 40% sodium 
tripolyphosphate and 40% sodium sulfate. 

In accordance with another aspect of this invention 
there are provided packets having exceptional stability 
with respect to available chlorine content even under con 
ditions of high humidity, by formulating the mixtures 
enclosed within the polyvinyl alcohol ?lm so that said 
mixtures contain dichloroisocyanurates and builder salts 
in such amounts as to include certain proportions of 
potassium salts and predetermined sodium: potassium 
ratios. Mixtures characterized by these proportions and 
ratios may be enclosed in either the preferred polyvinyl 
alcohol ?lm containing the alkaline buffer salt, as de— 
scribed above, or less desirably, in polyvinyl alcohol ?lm 
which does not contain the buffer salt. In the latter case, 
however, it is found that the use of these mixtures of con 
trolled potassium content gives ?lm packets whose ?lm 
material has less tendency to become insoluble on storage 
than when mixtures of lower potassium content and higher 
sodium: potassium ratio are employed in the same un 
buffered ?lm. This improvement in both the chlorine 
stability and the maintenance of ?lm solubility was sur 
prising and not predictable from the teachings of the 
prior art. 
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12 
More particularly, in working with compositions for 

use in ?lm packets, which compositions contain the so 
dium or potassium salt of dichloroisocyanuric acid 
(usually in amount such as to supply about 10-15% of 
available chlorine) and contain builder salts including 
tripolyphosphates and carbonates, it has been found that 
the compositions have very good stability with respect to 
available chlorine content when the weight ratio of po 
tassium to sodium is at least 1:1. It has also been found 
that while there is a very marked improvement when the 
weight ratio of potassium to sodium is raised from say 
0.1 to 0.25 or even 0.8:1 to the preferred level of at least 
about 1:1 (e.g. 1.1:1), there is little if any further im 
provement when this ratio is raised to much above 1:1, 
e.g., to about 8:1 or to about 17:1 or to in?nity (i.e., 
when no sodium is present). This is an important ?nding 
inasmuch as potassium salts are much more expensive 
than the corresponding sodium salts. Thus by using a 
ratio of potassium to sodium closer to 1:1 (e.g., within 
the range of 1:1 to 10:1, preferably 1:1 to 5:1 or 1:1 to 
2:1) one can attain the desired high degre of stability 
without undergoing the greatly increased expense which 
would result from the use of much higher ratios of potas 
sium to sodium. 

In the most preferred compositions, the proportion of 
available chlorine is in the range of about 11 to 14% 
(eg., 12 or 13%), the proportion of the dichloroisocy 
anurate salt being about 20% of the total composition, 
and there are present relatively large amounts of a tri 
polyphosphate (the sodium and/or potassium tripoly 
phosphates constituting for example more than 25% (e.g,. 
about 25-35%) of the total composition), a smaller 
amount (e.g., about 1 to 10% of the total composition) 
of sodium or potassium carbonate, and relatively large 
amounts of a sulfate, or other neutral salt (the sodium 
and/or potassium sulfates constituting for example about 
40—70% of the total composition). The total amount of 
sodium and potassium (calculated in terms of the amount 
of the element, which is, however, present in the form of 
its salt, of course) is preferably above 20% and more 
preferably above 25%, e.g., about 30-40%, of the total 
composition, and the total amount of potassium is pref 
erably correspondingly above 10%, more preferably 
above 15% (e.g., about 17%) of the total composition. 
The amount of “available chlorine,” in a composition 
where all the chlorine is present as the dichloroisocyanu 
rate, is equal to twice the actual chlorine percentage; this 
is the conventional way of expressing the “available chlo 
rine” which is an indication of bleaching power. 

In ?lm packets made with the unbu?’ered polyvinyl al 
cohol ?lm the presence of the carbonate in the composi 
tion is particularly important since it decreases the tend 
ency for the ?lm to become insolubilized. Also, the car 
bonate has a bene?cial effect in promoting the disintegra 
tion of the composition on contact with the wash water. 
An all-potassium formulation is illustrated in Example 

II above. Another formulation in which the potassium: 
sodium ratio is only about 1.1:1 and which shows a chlo 
rine retention (as measured by exposing the formulation 
to an atmosphere of 90% relative humidity at a tempera 
ture of 90° F. for 4 days) almost as good as that shown 
by the all-potassium formulation, contains 45 parts of 
sodium sulfate in place of the potassium sulfate of Ex 
ample II. Still another formulation which shows a chlo 
rine retention (measured as indicated above) at least as 
good as the composition of Example II, is identical with 
Example II except that 20‘ parts of sodium dichloroiso 
cyanurate are used in place of the 20 parts of potassium 
dichloroisocyanurate and 5 parts of sodium carbonate 
are used in place of the 5 parts of potassium carbonate. 
Each of these formulations may be enclosed in the buffer 
containing polyvinyl alcohol ?lm described in the above 
examples or, as previously indicated, it may be enclosed, 
less desirably, in an otherwise identical ?lm from which 
the buffer has been omitted. While in each of the fore 
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going speci?c embodiments any given anion is attached 
to a single cation, it will be understood that this is by no 
means an essential condition and that compositions may 
be used in which there are mixtures of two salts of the 
anion, e.g., a mixture containing both potassium sulfate 
and sodium sulfates, or both potassium carbonate and 
sodium carbonate, both potassium dichloroisocyanurate 
and sodium dichloroisocyanurate or any combination of 
these. Of course, the other auxiliary ingredients previ 
ously mentioned in this application may be present, such 
as the detergent shown in Example XII and the coloring 
materials, brighteners, etc. 

Another aspect of this invention, relates to the use of tri 
chlorocyanuric acid in combination with potassium carbo 
nate, in proportion of about 1/10 to 1/2, preferably about 1/5 
to 1/2, part of potassium carbonate per part of trichlorocy 
anuric acid; compositions corresponding to this aspect of 
the invention are disclosed in Examples VI, VII, VIII, 
XIV, to XVII, XXI to XXVI, XXV III to XXXII. The pre 
ferred compositions also contain pentasodium tripolyphos 
phate and sodium sulfate, each in proportion of at least 
35%. The potassium carbonate inhibits the formation of 
obnoxious odors on storage of dry bleach compositions 
containing trichlorocyanuric acid, and, when the weight 
ratio of potassium carbonate to trichlorocyanuric acid is 
within the range described above, the compositions have 
good stability with respect to chlorine retention. When the 
weight ratio of potassium carbonate to trichlorocyanuric 
acid is above about 0.5 :1, the stability with respect to 
chlorine retention is adversely affected. 

In the various aspects of this invention it is preferred 
that the available chlorine contents of the compositions 
used in the packets preferably be within the range of about 
5-20%, more preferably in the range of about 745%, 
and still more preferably above 10%. As previously indi 
cated the percentage of “available chlorine” is, according 
to the conventional practice in the art of bleaching com 
positions, twice the actual percentage of active chlorine; 
thus a typical commercial grade of trichlorocyanuric acid 
has an “available chlorine” content of 90.2%. 

In Example X)Q(III the dry bleach composition, which 
contains sodium dichloroisocyanaurate and is free of car 
bonate, has good chlorine solubility and disperses readily 
in the wash water. The presence of the buffer in the poly 
vinyl alcohol ?lm protects the ?lm against the insolubiliz 
ing effects of the composition of that example. 
As used herein, the term “hypochlorite chlorine” refers 

to chlorine present as hypochlorous ion (OCl-), as is con 
ventional in the art. 
What is claimed is: 
1. A bleaching packet which consists essentially of a 

dry, water-soluble, bleaching composiiton; 1—90% by 
weight of said bleaching composition being a bleaching 
agent which generates hypochlorite ion on contact with 
water selected from the group consisting of heterocyclic 
N-chloro imides, trichloromelamine, N,N-dichlorobenzoyl 
ene urea, N,N - dichloro - p - toluene sulfonamide, lithium 
hypochlorite and calcium hypochlorite, 10 to 99% by 
Weight thereof being water-soluble, alkali metal, inorganic 
builder salt, and less than 1% by weight thereof being 
moisture; said bleaching composition being disposed with 
in an envelope of water-soluble, non-ethoxylated, poly 
vinyl alcohol ?lm containing about 12 to 40% by weight 
of unhydrolyzed vinyl acetate, said ?lm being impreg 
nated with a water-soluble salt of a strong ‘base and a 
weak acid selected from the group consisting of organic 
and inorganic salts having a pH greater than about 8 at a 
0.25 % salt concentration in water, the amount of im 
pregnating salt being selected from the range of 0.5 to 
25% by weight, based on the total weight of the ?lm, and 
being effective to inhibit insolubilization of said ?lm. 

~2. bleaching packet as set forth in claim 1 in which the 
water soluble salt of the strong base and the weak acid is 
a reducing agent. 

3. A bleaching packet as set forth in claim 1 in which 
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14 
said water-soluble salt of a strong base and a weak acid 
is a. mixture of a reducing agent and an inorganic, alkali 
metal, buifer salt selected from the group consisting of 
acetates, carbonates, phosphates and silicates. 

4. A bleaching packet as in claim 1 in which the com 
position contains trichlorocyanuric acid in an amount suf 
?cient to provide 5 to 20% by weight of available chlo 
rine and about 1A; to 1/2 part of potassium carbonate per 
part of trichlorocyanuric acid. 

5. A packet as in claim 1 in which the polyvinyl alco 
hol is partially hydrolyzed polyvinyl acetate, the hydroly 
sis being about 88% complete. 

6. A bleaching packet consisting essentially of a dry, 
water-soluble composition; l~90% ‘by weight of said 
bleaching composition being a hypochlorite liberating 
agent selected from the group consisting of trichlorocya 
nuric acid, dichlorocyanuric acid, potassium, dichloroiso 
cyanurate, sodium dichloroisocyanurate and mixtures 
thereof, 10 to 99% by weight thereof being water-soluble, 
alkali metal, inorganic builder salt, and less than 1% by 
weight thereof Ibeing moisture, said bleaching packet being 
disposed within an envelope of Water-soluble, non-ethoxy 
lated, polyvinyl alcohol ?lm containing about 12 0t 40% 
by Weight of unhydrolyzed vinyl acetate, said ?lm being 
impregnated with sodium hypophosphite, the amount of 
hypophosphite being selected from the range of 0.5 to 
25% by Weight, based on the total weight of the ?lm, and 
being effective to inhibit insolubilization of the ?lm. 

7. A bleaching packet which consists essentially of a 
dry, water-soluble bleaching composition; 1—90% by 
weight of said bleaching composition being a dry, solid 
heterocyclic N-chloro-imide bleach which generates hypo 
chlorite ion on contact with ‘water, 10 to 99% by Weight 
thereof being water-soluble, alkali metal, inorganic builder 
salt, and less than 1% by weight thereof being moisture, 
said bleaching packet being disposed within an envelope 
of water-soluble non-ethoxylated, polyvinyl alcohol ?lm 
containing about 12 to 40% by weight of unhydrolyzed 
vinyl acetate, said ?lm Ibeing impregnated with a water 
soluble salt of a strong base and a weak acid selected from 
the group consisting of organic and inorganic salts having 
a pH greater than about 8 at a 0.25% salt concentration 
in water, the amount of impregnating salt being selected 
from the range of 0.5 to 25 % by Weight, based on the 
total weight of the ?lm, and being effective to inhibit in 
solubilization of the ?lm. 

.8. A bleaching packet as set forth. in claim 7 in which 
said salt is disodium hydrogen phosphite. 

9. A bleaching packet as set forth in claim 7 is sodium 
nitrite. 

10. A Ibleaching packet as set forth in claim 7 in which 
said salt is sodium sul?te. 

11. A bleaching packet as set forth in claim 7 in which 
said imide is trichloroisocyanuric acid. 

12. A bleaching packet as set forth in claim 7 in which 
said imide is potassium dichloroisocyanurate. 

13. A packet as in claim 7 in which said imide is so 
dium dichloroisocyanurate. 

14. A bleaching packet as set forth in claim 7 in which 
said ?lm also contains sodium carbonate. 

15. A bleaching packet which consists essentially of 
(A) a dry, water-soluble, bleaching composition consist 
ing essentially of (1) a hypochlorite generating agent se 
lected from the group consisting of potassium dichloro 
isocyanurate, sodium dichloroisocyanurate, and mixtures 
thereof in an amount su?icient to provide 5 to 20% by 
weight of available chlorine; (2) l to 10% by weight of 
sodium or potassium carbonate; (3‘) less than 1% by 
weight of moisture; and (4) the balance being substan 
tially a mixture of water-soluble, inorganic, sodium or po 
tassium tripolyphosphate and soidum or potassium sul 
fate; the total amount of potassium calculated in terms of 
the element being above 10% by weight of the composi 
tion and the Weight ratio of potassium to sodium being 
at least 1:1; disposed within (B) an envelope of water 
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soluble, non-ethoxylated, polyvinyl alcohol ?lm contain 
ing about 12 to 40% Iby weight of unhydrolyzed vinyl 
acetate. 

16. A bleaching packet as in claim 15 in which the 
amount of available chlorine in the dichloroisocyanurate 
is about 11 to 14% of the composition and the sodium 
or potassium tripolyphosphate comprises at least 1%; of 
said composition. 

17. A packet as in claim 15 in which the polyvinyl 
alcohol is partially hydrolyzed polyvinyl acetate, the hy- 1O 
drolysis being about 88% complete. 

18. A bleaching packet as in claim 16 in which said 
composition contains at least about 40% of sodium or 
potassium sulfate. 

19. A bleaching packet as in claim 16 in which said 
potassiumzsodium ratio is 1:1 to 10: l. 

20. A bleaching packet as in claim 18 in which said 
potassiumzsodium ratio is 1:1 to 10:1 and the total con 

16 
centration of sodium and potassium in said composition 
is about 30-40%, said neutral salt comprising sodium or 
potassium sulfate. 
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