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(57] ABSTRACT

A chlorine dry bleach having as its essential compo-
nents trichloroisocyvanuric acid and as a chemical sta-
bilizer therefor hydrated sodium dichloroisocyanurate
the water content of which is from about 7 to about
14%. The composition has excellent storage properties
and generally good thermal stability and exhibits
higher water solubility than trichloroisocyanuric acid
alone. It can be used in any application calling for a
source of active chlorine such as in water supplies for
preventing the growth of pathogenic bacteria or as a
bleach in detergents and us a sanitizing agent.

3 Claims, No Drawings
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TRICHLOROISOCYANURIC ACID STABILIZED
WITH HYDRATED SODIUM
DICHLOROISOCYANURATE

CROSS REFERENCE TO RELATED
APPLICATIONS

This is a continuation-in-part of Ser. No. 309,599,
filed Nov. 24, 1972, and now abandoned.

This invention relates to chlorinated isocyanurates,
particularly to blends of hydrated sodium dichloroiso-
cyanurate and trichloroisocyanuric acid.

The chlorinated cyanuric acids and their salts are
well known as a source of active chlorine and are
widely used in water supplies to prevent the growth of
pathogenic bacteria in swimming pools and in deter-
gent and sanitizing compositions. Of all the chlorinated
isocyanurates, trichloroisocyanuric acid has the highest
chlorine content and accordingly is often the preferred
member of the series. However, trichloroisocyanuric
acid is susceptible to a peculiar type of chemical insta-
bility as manifested by the evolution of noxious nitro-
gen trichloride fumes in the event the material remains
in contact with air. It is generally conceded that mois-
ture in the air is the causative factor in the breakdown
since the effect is less severe under desiccated condi-
tions.

It is known that the storage properties of tri-
chloroisocyanuric acid can be improved by the addi-
tion thereto of certain stabilizing substances and in this
connection reference is made to U.S. Pat. No.
3,278,443 on the use of olefins; British Pat. No.
1,197,689 on the use of sulfamates; and U.S. Pat. No.
3,342,684 on the use of metal carboxylates. Although
generally satisfactory, such additives are objectionable
in so far as they act as diluents and thereby cut down on
the available chlorine of the stabilized tri-
chloroisocyanuric acid compositions. A chemical com-
plex of trichloroisocyanuric acid with potassium di-
chloroisocyanurate in the mole ratio of 1 to 4 of the
type described in U.S. Pat. No. 3,275,630 and which is
a well known commercial dry bleach, while superior in
storage properties to the free acid, is objectionable in
that it undergoes self-sustaining, thermally initiated de-
composition. The same applies generally to physical
mixtures of trichloroisocyanuric acid and alkali metal
dichloroisocyanurates.

It has now been discovered that the chemical decom-
position of trichloroisocyanuric acid can be greatly
minimized without substantial sacrifice of available
chlorine by blending the trichloroisocyanuric acid with
an effective amount of hydrated sodium dichloroisocy-
anurate containing from about 7 to about 14% by
weight of water of hvdration. Considering the fact that
moisture normally accelerates the chemical decompo-
sition of trichloroisocyanuric acid, it is indeed most sur-
prising that a hydrated salt with its relatively high water
content would act as a chemical stabilizer. Moreover
the water solubility of the mixture is higher than that of
the unstabilized trichloroisocyanuric acid and this con-
stitutes another unexpected and beneficial property of
such compositions. Where the hydrated sodium dichlo-
roisocyanurate is the dihydrate, the compositions are
not subject to self-sustaining thermally initiated decom-
position.

In carrying out the invention the trichloroisocyanuric
acid and hydrated sodium dichloroisocyanurate are
blended together in the usual manner of mixing solid
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materials. Suitable mixing devices include rotating
trays, ribbon blendors. tumblers or other low encrgy
comminuting equipment. The mixture may ulso be
compacted under pressure and then ground to the de-
sired particle size for maximum homogeneity.

The proportion of the two components may vary con-
siderably. For instance, only a small amount of the hy-
drated sodium dichloroisocyanurate is required to
chemically stabilize the trichloroisocyanuric acid. In
general, satisfactory results can be achieved wherein
the mixture contains any amount in excess of about 1%
by weight of the hydrated salt.

As previously pointed out. in addition to thetr chemi-
cal stability, the compositions of the invention possess
greater water solubility than trichloroisocyanuric acid
alone, the solubility of the mixture rising as the quantity
of hydrated sodium dichloroisocvanurate is increased.
Accordingly. the upper range of the hydrate will tend
to be a compromise between solubility and chiorine
content of the mixture. Thus. in the event high chlorine
content is desired that will require a greater quantity of
trichloroisocyanuric acid with concomitant lower solu-
bility. If on the other hand. high solubility is required
then more of the hydrate will be needed at the expense
of available chlorine. Those skilled in the art will select
the ratio of trichloroisocvanuric acid to hyvdrated so-
dium dichloroisocyanurate best suited to their particu-
lar needs.

As understood herein, the term hyvdrated sodium di-
chloroisocyanurate encompasses sodium  dichloroiso-
cyanurate monohydrate, having a water of crystalliza-
tion content of 7% and sodium dichloroisocyvanurate
dihydrate having a water of crystallization content of
14% as well as mixtures of the two hydrates.

In addition to their enhanced solubility and resis-
tance to breakdown during storage. the chemically sta-
bilized trichloroisocvanuric acid compositions of the
invention are thermally stable. That is to say. the com-
positions are not subject to the self-sustaining. ther-
mally initiated decomposition peculiar to anhydrous
sodium dichloroisocvanurate, the active agent in many
dry bleach formulations which are sold commercially.
Such thermal stability is exhibited in any ratio of tri-
chloroisocyanuric acid to sodium dichloroisocyanurate
dihydrate. Compositions herein containing up to about
90% by weight of sodium dichloroisocyanurate mono-
hydrate are likewise thermally stable as above de-
scribed. The latter is rather unusual and unexpected
since the monohydrate itself undergoes self-sustaining.
thermally initiated decomposition. In other words, a
mere 10% or so of trichloroisocyanuric acid suffices to
arrest the thermal breakdown of sodium dichloroisocy-
anurate monohydrate and to produce a chemically and
thermally stable composition.

Reference is made to the following non-limiting ex-
amples.

EXAMPLE 1|

A 500 ml Patterson-Kelly Twin Shell Blender wus
charged with 300 gms of sodium dichloroisocvanurate
dihydrate (—20+470 mesh) and 100 gms of tri-
chloroisocyanuric acid (—204+70 mesh) and blended
for 15 minutes. The resultant product was a granular,
free-flowing material which assayed 64.0% available
chlorine (theory 64.0%).

Two hundred and fifty grams of the product was
stored in a sealed container at 130°F for 8 davs. Upon
completion of the test, the product was odorless, free-
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flowing with no evidence of any chemical decomposi-
tion. The product assuyed 63.9% available chlorine. EXAMPLE 4 ,
Samples listed in Table Il were prepared containing
EXAMPLE 2 by weight 80% of the specified blends of chlorinated
Various concentrations of sodium dichloroisocyanu- ¥ isocyanurates and 20% by weight of selected grade red
rate dihvdrate/trichloroisocyanuric acid blends were oak sawdust following the proposed Bureau of Mlines

tested for progressive, thermally initiated decomposi- procedure RI 7594, In addition a control sample was
tion. An 1# gage nichrome wire was embedded in a 25 prepared with pure sawdust. Each sample was placed in

grum sumple. The wire was heated by passing a current a bed 1X2x7 inches long and ignited with a flame and
through it for several seconds. until the material in 10 rate of burning was timed. The results are listed in
contact with the wire decomposed. The current was Table 111

turned off und the decomposition was observed to de- TABLE I
termine the tendency for self-propagation.

The results of the tests at various concentration levels Chlorinated Proportions  Burning
are listed in Table | 15 [socyanurate q[' Blend Rate
are hsted ain bable L S Blends Weight ¢/ In./Min.

TABLE 1 1. Sundust (control) — 31
Chlorinated Isocyanurate
Sodium Dichloroisocvanurate Dihvdrate Composition of Invention
Trichloraisocyanuric Acil 2. Sadium dichloroise- EATRR 21
('nmpnsi(inn cvanurate dilvdrate;
Weight ‘¢ Decomposition 20 trichlbroisocy anuric
) acil
10870 incomplele* Chlorinated Isocyunurite Com-
o 1o incomplete positions of Prior Ant
800 mcomplete 3, Sadium dichloroiso- 7528 6.7
78 incomplute cyanurite anhydrous,
6538 incomplete trichluroisocyvanuric
3,50 !ncumplclc 25 acid .
28078 incomplete 4. Potassium dichloroiso- 75425 6.0
=080 incomplete cvanurate anhydrous/ri-
tomu ncomplete chloroisoeyanuric acid
598 incomplete -
Uy 100 incomplete

“Incomplete since the decomposition stopped alter the current was shut off with g . . N . .
Augor amounts af undecomposed material renining. 30 AS 15 e.\‘ldent from the _tebt .results n T"]ble ]"' the
= Sample ol this mis atter profonged thermad test was ubso incomplete ﬂllmm'dbl]lt_\‘ of fuel materials in contact with the ther-
mally stable composition of the invention (sample 2) is

one-third that of corresponding anhydrous mixtures.

EXAMPLE 5

Various concentrations of sodium dichloroisocyanu-
rate  monohvdrate/trichloroisocyanuric  acid blends
were tested for progressive thermally initiated decom-
EXAMPLE 3 position in the same manner as described in Example 2.
4 Blends containing 90% or less of the monohydrate did

not exhibit thermal decomposition.
The results of these tests are listed in Table IV.

As will be noted. none of the sodium dichloroisocya-
nurate dihyvdrate/trichloroisocyanuric  acid  formula-
tions listed in Table | exhibit progressive. thermally ini-
tiated decomposition. Such mixtures are both ther-
mally und chemically stable.

-
s

In this cxample. the compositions of the invention
were compared to blends of various chlorinated
isocvanurates with respect to progressive, thermally
initiated decompasition in accordance with the proce-
dure of Example 2. The results are listed in Table II.

TABLE I

Compusition
Sample Weight < Decomposition

Chlorinated Isocyanurate Com-
puositions of Prior Ant
1. Stdivum dichloroisocyunur- 80/20 complete and rapid decomposition
ate anhydrous/trichloro-
isocvanuric acud
. Sodium dichloroisocyanur- (RPN complete and rupid decomposition
ate unhydrous/trichloro-
isocyanuric acid
3. Potassium dichloroiso- 80720 complete and rapid decomposition
cyanurate anhydrous/tri-
chloroisocyanuric acid
4. Potassium dichioroiso- 63,35 complete und rapid decomposition
cyanurate unhydrous/tri-
chloroisocyvanuric acid
Chlorinated Isocvanurate
Compositions of Invention
§. Sodium dichloroisocyanur- 80/20 incomplete
ate dihvdrate/trichloro-
isocyanuric acid
6. Sodium dichloroisocy anur- 65/38 incomplete
ate dihvdratetrichloro-
isocyunuric acid
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TABLE IV

Sodium Dichloroisocyunurite monohydrate/
trichloroisocyanuric Acid
Composition

Weight 7 Decomposition
LUG/G Complete and rapid
decomposition
95/5 Complete and rapid
decomposition
Y0/10 Incomplete
75;28 Incomplete
S50 Incomplete
25075 Incomplete
10/90 Incomplete
NAN Incomplete
0/100 Incomplete
EXAMPLE 6

The purpose of this example is to demonstrate the
chemical stability of chlorinated isocyanurates in terms
of their relative propensity to release nitrogen trichlo-
ride when subjected to a controlled moisture test. The
test procedure was carried out as follows:

5 and 10 g quantities of the test specimen were euch
slurried in 50 ml of carbon tetrachloride. Samples of
the solution were withdrawn after about 5 minutes and
analyzed for the presence of nitrogen trichloride by
means of UV absorbtion against a UV standard for ni-
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trogen trichloride. 20 and 40 ml of water were added
respectively to the § thoroughly 10 g slurries and cach
thoroughly shaken. Sumples of the carbon tetrachlo-
ride solution were removed at about § minute intervals.
then subjected to UV analysis to determine the amount
of nitrogen trichloride therein. About four such sam-
ples were taken at five minute intervals and so tested.

Based on the test procedure aforesaid a mixture of
75% by weight sodium dichloroisocyanurate and 25%
by weight trichloroisocyanuric acid exhibited much
higher chemical stability than trichloroisocyanuric acid
alone.

Other compositions containing trichloroisocyanuric
acid and sodium dichloroisocyanurate exhibited com-
parable stability.

What is claimed is;

L. A chlorine dry bleach containing as its essential in-
gredients trichloroisocyanuric acid and hydrates of so-
dium dichloroisocyanurate as a chemical stabilizer
therefor at least about 1% by weight of the composi-
tion.

2. A composition according to claim I wherein the
chemical stabilizer is sodium dichloroisocvanurate
monohydrate.

3. A composition according to claim 1 wherein the
chemical stabilizer is sodium dichloroisocyanurate di-
hydrate.
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