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This invention relates to improvements in bleaching 
using acid solutions of a chlorite. 

In the bleaching of cellulosic materials, including par 
ticularly pulp and textile, an acid solution of a chlorite 
is commonly used to obtain maximum bleaching and the 
production of goods of high whiteness. A typical bleach 
bath used in textile work contains, for example, approxi 
mately one gram per liter of sodium chlorite. Sufficient 
acid is added to the bath with or without buffering to 
bring the pH to the desired value, generally to a pH of 
about 3.5 for cotton goods or about 2.5 for polyacrylo~ 
nitrile ?ber. Acetic acid is the preferred acid for achiev 
ing the pH of 3.5 and formic acid is the preferred acid 
for achieving the pH of 2.5. Phosphoric acid is also 
frequently used as an ‘acidifying agent. Bu?fer salts, for 
example, Na2HPO4, NaH2PO4 or NH4HF2 can be added. 
In'addition, wetting agents which are effective under acid 
conditions, for example, the ‘flgepons” (salts of acylalkyl 
taurides) are commonly added. Bleaching baths of these 
compositions are commonly used at elevated temperatures, 
for example 180° F. to 195° F. 
Under these conditions of use, the bleaching solutions 

generate chlorine dioxide rather rapidly, as evidenced by 
the development of a' yellow color in the solution and 
by the evolution of chlorine dioxide as a gas from the 
surface of the solution. This'generation of chlorine di 
oxide is objectionable in that the gas lost from the solu 
tion represents'a loss in bleaching power. It is also ob 
jectionable as a health hazard when sufficient chlorine di 
oxide is evolved to a?’ect workers deleteriously. Chlo~ 
rine dioxide is an irritating gas ‘and requires removal, for 
example, by means of hoods from the working space. 
Furthermore, acid chlorite solutions, particularly when 
chlorine dioxide is being evolved in the range of pH 2 to 
pH 4, are corrosive to stainless steels and other metals. 
These metals become pitted and then corrode at a faster 
rate than the original highly polished surfaces. ‘In addi~ 
tion, the corrosion products in the solution frequently 
stain the textile and accelerate further decomposition of 
the chlorite to chlorine dioxide. Thus, it is necessary, for 
the most economical and efficient bleaching, to acidify 
the bleaching bath to form chlorous acid and/ or chlorine 
dioxide at a rate matching the demand on the solution 
by‘the textile being bleached and, at the same time, to 
avoid producing an excess of chlorine dioxide which 
would saturate the solution and be evolved as a gas. 

~ Fine adjustment of ‘the pH of the bleaching bath is 
difficult and, by itself, is inadequate to provide su?icient 
chlorine dioxide, as opposed to too much chlorine di~ 
oxide. Control of the rate of formation of chlorine diox 
ide has been attempted by starting the bleach at a moder 
ate temperature, such as 160° F. and a moderate pH of 
about 4 and’ adding acid and increasing the temperature 
during the bleaching period to activate the remaining 
chlorite more strongly. But such procedures require con 
stant manual attention and it is more desirable, in any 
event, to add sufficient acid at the beginning for the entire 
process and to maintain constant temperature. 

Considerable control of the corrosion aspect of the ex 
cessive chlorine dioxide production problem can be 
e?ecte‘d by addition to the bleaching bath of nitric acid 
as the acidifying agent or the addition to the bleaching 
bath of inorganic nitrates up to a molar ratio of 0.5/1 
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or more of nitrate to chlorite. For some fabrics, such 
as “Dacron” (a polyethylene terephthalate ?ber), the use 
of nitric acid or nitrates has been specified by the manu 
facturer when chlorite bleaching is employed. Many tex~ 
tile plants, however, regard nitric acid as dangerous to 
handle. Moreover, control of pH using nitric acid is 
.di?icult, since it has no buffering action. Consequently, 
some mills have preferred to add nitrate salts, e.g., so 
dium nitrate, to the bath along with the other ingredients 
and to employ acetic acid as the acidifying agent. Acetic 
acid has a pronounced and useful buffering action, tend 
ing to hold the pH value somewhat constant or, at least, 
minimizing its rise as the bleach bath is used. The addi 
tion of sodium nitrate or other nitrate salts to the bath 
does not interfere with the buffering ‘action. However, 
there is a limit to the ability of nitrates to retard cor 
rosion of stainless steel in acidi?ed chlorite solutions; to 
reduce the amounts of corrosion products, particularly 
iron compounds which cause the decomposition of the 
chlorite and the production of chlorine dioxide; and to 
overcome the adverse effects of, for example, iron which 
may be introduced into the bleach bath from other 
sources. 

Thus, it is seen that there are needed means and meth 
ods which repress excessive evolution of chlorine dioxide 
in baths containing all the necessary acid at the beginning 
of the bleaching operation. One such method of re 
pressing the formation of chlorine dioxide with hydrogen 
peroxide is described in US. Patent No. 2,358,866, issued 
September 26, 1944, to J. D. MacMahon. US Patent 
No. 2,526,839, issued October 24, 1950, to R. N. Aston, 
describes the use of pyrophosphates and polyphosphates 
alone or with hydrogen peroxide for the same purpose. 
However, hydrogen peroxide and the polyphosphates are 
effective in acid solutions having a pH of about 3 and 
inordinately large amounts of these repressers are required 
at lower pH levels. Consequently, what have been 
sought are more effective and more economical repressers 
in the pH 2 to pH 3 range to lessen decomposition of 
the chlorite and formation of chlorine dioxide. Such‘ 
repressers would be assisted by the use of nitrates to 
reduce the amounts of corrosion products, particularly 
iron compounds, in the bleach baths. 
A principal object of the present invention is to pro 

vide an acidic aqueous bleach bath in which the active 
bleaching agent is supplied in the form of a water-soluble 
chlorite and in which there are additionally contained 
novel repressers which are particularly effective in pre 
venting the formation of chlorine dioxide in such amounts 
as will cause the evolution thereof from the bath as a gas 
and which act without interfering with the bleaching 
action of the bath. 
Another object of the present invention is to provide 

a concentrated aqueous composition suitable for addi 
tion to an acidi?ed aqueous bleach bath to produce a 
buffered solution which is substantially non-corrosive to 
stainless steel and which contains the novel repressers. 
The active bleaching agents in the bath are supplied in 
the form of water-soluble metal chlorites. 
A third object of the present invention is to provide a 

concentrated, stable, solid composition suitable for addie 
tion to an acidi?ed bleach bath to produce a buffered solu 
tion which is substantially non-corrosive to stainless steel 
and which contains the novel repressers. The active 
bleaching agents in the bath are supplied in the form of 
Water-soluble metal chlorites. 
The chlorite component ‘of the bleaching bath is most 

commonly sodium chlorite which is' commercially avail~ 
able, although any of the alkali metal or alkaline earth 
metal chlorites are suitable, for example, lithium chlorite, 
potassium chlorite or calcium chlorite. In most bleaching 
operations, a concentration of about 0.1 to 5 grams per 
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liter of sodium chlorite are used, but, in some circum 
stances up to 20 grams per liter or more can be used. 
Equivalent amounts ‘of LiCIOQ, KClOz or Ca(ClO2)2 can 
also be used. I 
The novel repressers employedv are polyamides of the 

general formula: 

NH2 ( CH2CHR ' NH) nH 

in which R is hydrogen or methyl and n is 1 to 4. 
Ethylene diamine is a particularly preferred represser and 
is conveniently introduced into the bleaching bath as the 
dihydrochloride. Other amines within the scope of the 
formula are diethylene triamine, triethylene tetramine, 
tetraethylene pentamine, propylene diamine, dipropylene 
triamine, and other propylene homologues of these poly 
amines, and mixtures thereof, The hydrochlorides or 
phosphate salts of these amines are useful forms in which 
the amines may be obtained, handled and introduced into 
the bleaching bath. 

Manyqamines repress the formation of chlorine dioxide 
from acidic chlorite solutions. However, they may form 
inactive chloroamines which have no bleaching action or 
they may be so reactive as to reduce the active bleaching 
agents in the solution and rob it of available oxidizing 
power. Again, other amines form colors which are ob 
jectionable in a bleaching process. By contrast, the poly 
amines of the formula 

NH2 (CHZCHR ~ NH) nI-I 
where R is H or vmethy and n is 1 to 4 are very effective in 
repressing the formation of chlorine dioxide in the aqueous 
acidic chlorite solutions at pH values from the neutral 
point of 7 to as low as about 2 without these adverse 
effects. The proportions of polyamine required are suit 
ably in the range of 10‘ to 1000 parts per million by weight 
in a bleaching bath containing about 1000 to 2000 parts 
by million by weight of sodium chlorite or equivalent 
amounts of other water-soluble chlorites. Observable 
effects begin at about 10 parts per million by weight of 
the polyamine and more than about 500 parts per million 
by weight appear to be of no additional advantage over 
somewhat smaller amounts. The proportion of represser 
is related, as described, to the chlorite content of the 
bleaching bath and is varied with the chlorite content, so 
as to maintain the proportion set forth. And, in such 
proportion, these polyamines are surprisingly effective in 
repression, particularly when compared with other nitro 
gen-bearing compounds and with other proposed repress 
ers, even in the presence of known accelerators of chlorine 
dioxide formation. Triethylene tetrarnine, for example, 
represses chlorine dioxide formation, even in the presence 
of 2 parts per million by weight of iron, though not as 
well as it does in the absence of iron. 

Thus, when using the polyamines de?ned above in the 
presence of dissolved iron, there may be some loss of total 
e?'ective bleaching power in the bath. Ordinarily, this is 
not excessive unless the proportion of iron is excessive 
and, if iron is absent, there is substantially no loss of 
bleaching power. If the polyamines combine in any Way 
with the active bleaching agents, the products are also 
active bleaching agents. They reduce the formation of 
chloride or chlorate from the c-hlorite and thereby pre 
serve the bleaching power of the chlorite. They do not 
form any colored lay-products which might interfere with 
bleaching textiles to high whiteness. They are stable and 
effective re'p'ressers at operating temperatures between 
room temperature and the boiling point of the solution. 
They are compatible with other components of the bleach 
ing baths. 

In addition to the chlorite, the acid and the polyamines 
discussed above, the bleaching bath of the present inven 
tion advantageously contains conventional ingredients. 
such as ‘butters, corrosion inhibitors, wetting agents and 
metal ion ohelating agents. Suitable, buffers include, for 
‘example, Naz'HPOg N'aH2PO4, NH4HF2, v‘sodium acetate, 
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4 
and acetic acid. 'I‘hese buffers tend to keep the pH of the 
solution constant in spite of the introduction of materials 
tending to neutralize the acid, raise the pH, and thereby 
reduce or stop the bleaching action. 

In bleaching textiles with acidi?ed chlorite solutions, 
wetting agents stable and effective in such solutions are 
commonly added to the bleaching bath. When sodium 
chlorite was introduced to the textile trade, a study was 
made of the various wetting agents which might be used. 
Members of the “Igepon” (salts of acylalkyl taurides) 
series were found to be the most satisfactory of those test 
ed. The “lgepon T” compounds (salts of higher acyl de 
rivatives of lower alkyltaurides), particularly the oleoyl de~ 
rivatives, are especially useful. Baths containing these 
wetting agents have somewhat longer life than those made 
with other wetting agents. Accordingly, “Igepon T” wet 
ting agents wcre generally recommended to the textile 
trade for use with acidic chlorite solutions and many tex 
tile mills continue to employ them. _ 

Equipment employed in bleaching textiles with chlorite 
is commonly made of stainless steel. The stainless steel 
may be combined with sheets of glass, Transite (a hard 
pressed, heavy board or tubing made from asbestos and 
Portland cement), and other inert materials. Particularly 
with intermittent use for chlorite baths, stainless steel may 
show some corrosion, suf?cient to add one part per mil 
lion by weight or iron to the bleach bath or a sut?cient 
fraction of a part per million to affect the course of the 
bleaching adversely, e.g., by accelerating chlorine dioxide 
formation and evolution, by acting antagonistically to 
ward the repressers, by introducing discoloration, and by 
damaging the equipment being employed. Nickel and 
cobalt which may be dissolved from the stainless steel 
act similarly to the iron in these regards. Again, these 
metals may appear in the bleaching bath due to corrosion 
or they may be otherwise, often inadvertently, introduced. 
Whatever their source, they are deleterious and their 
introduction is to be avoided if possible. Indeed, it is 
preferred in the practice of this invention to take posi 
tive steps to remove such metals if they have been in 
troduced. 
To reduce the corrosion of stainless steel and to prevent 

the introduction of deleterious metal ions therefrom into 
the bleaching bath, a water-soluble nitrate salt is prefer 
ably included in the bath. Ammonium nitrate and alkali 
metal and alkaline earth metal nitrates such as sodium ni 
trate, potassium nitrate, calcium nitrate or magnesium 
nitrate are preferably employed. A suitable proportion 
of up to about ‘0.50 mole of nitrate per mole of chlorite 
is used. Such proportions materially reduce corrosion 
and introduction of deleterious metal ions from stainless 
steel into the bleaching solution. 
To inactivate traces of the deleterious metal ions which 

have been introduced, the bleaching solution can contain, 
in a preferred modi?cation of the present invention, a 
chelating agent which is stable with respect to the bleach 
ing components and effective in acid solution. A study 
of the eifect of iron on the repressing action of various 
amines showed that iron either weakened ‘the repressing 
action or was itself so strong a catalyst in the formation 
of chlorine dioxide that, to obtain optimum repression, 
inactivation of the iron is required. .In glass ~equipment 
with iron completely absent, ‘some repressers give ‘good 
repression of the chlorine dioxide, resulting in long bath 
life and more even bleaching of the goods being treated. 
The same test made in metal equipment shows poor re 
pression, due to a small pick-up of iron. 
The chelating agents useful in the present invention 

are those amines havinga plurality of hydrogen atoms of 
the amino group replaced by fatty carboxylic acid groups. 
Particularly useful members of this group include ethyl 
ene diamine tetra-acetic acid, hydroxyethyl~ethylene di 
amine triacetic acid, iminodiacetic acid, nitrilo-triacetic 
acid, symmetrical ethylene-diamine diacetic ajc‘id‘and their‘ ' 
salts, generally alkali metal ‘salts, such as sodium salts.‘ 
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Also. useful are‘ citric, --maleic,~rlac.tic and- tartaric, acid 
and salts of citric acid and tartaric acid, for example, 
alkali metal salts such as sodium citrate and sodium 
potassium tartrate. These chelating agents are effec 
tive at the pH used in acidi?ed chlorite bleaching baths 
to the action of iron and other metal ions, 
such as nickel and cobalt, in engendering the formation 
of chlorine dioxide. Ordinarily, about 5 to‘50 parts per 
million by weight, based on the solution'are satisfactory. 

Thus, to summarize what has ‘been said concerning the 
bleaching bath solutions ,of the present invention, these 
aqueous compositions include from about 0.1 and 20 
grams v‘per liter of sodium chlorite or equivalent weights 
of other water-soluble chlorites, are given a pH within 
the range of 2 to 7, and contain at least one polyamine 
of the formula 

NH, (CHgCHR - NH ) nH 

in an amount sufficient to prevent the evolution of chlorine 
dioxide gas from the bath but insu?icicnt in amount to 
destroy the bleaching potential of the chlorite. R in the 
formula is selected from the group consisting of H and 
methyl and n is an- integer from 1 to 4. For all practical 
purposes, this means that the polyamines are present in 
proportions of about 10 to 1000 parts per million by 
weight in baths containing about 1000 to 2000 parts per' 
million by weight of sodium chlorite or equivalent 
amounts of other chlorites. These solutions can also 
contain an alkali metal or an alkaline earth metal nitrate 
in an amount of up to 0.50 mole of nitrate per mole of 
chlorite to serve as a corrosion inhibitor and suitable 
amounts of buffering agents, wetting agents and chelating 
agents. 
The aqueous concentrates within the ambit of the pres 

ent invention differ from the bleaching baths discussed 
above in that they contain neither water-soluble chlorite 
nor acid. They contain an alkali metal or alkaline earth 
metal nitrate such as sodium nitrate, potassium nitrate, 
lithium nitrate or calcium nitrate and they contain a poly 
amine of the type previously discussed. Advantageously, 
they also contain a chelating agent. The proportion of 
each component in the mixture is adjusted to provide a 
composition which, when introduced into an acidi?ed 
chlorite solution, provides a bleaching bath which is sub 
stantially non~corrosive to stainless steel, suitably re 
pressed'with respect to chlorine dioxide formation and 
still e?ective under normal bleaching operation conditions. 
To this end, the following composition is generally 
suitable: 

Component: Percent by weight 
Nitrate ___________________________ __ 20—32 

Polyamine _________________________ _- 5-15 

Chelating agent _____________________ __ 3-10 

Water _____________________________ _._ Balance 

100 

Where particularly low temperatures may be encoun 
tered, it is preferable to use about 30 percent by weight 
of the nitrate component to lower the ‘freezing point. 
Where the nitrate is an alkaline earth metal nitrate, it is 
preferable to use about 8 to 10 percent by weight of the 
chelating agent to obtain clear concentrates. 
The non-aqueous components of the concentrates of 

the invention are all readily soluble in water in- the 
recited proportions to form clear, stable solutions of 
a pH of about 11 to 12. The concentrates themselves 
freeze only below 0° F. and are easily prepared, stored, 
and shipped. When diluted by addition to an acidi?ed 
chlorite solution, these concentrates yield a bleaching 
bath which is effective, stable, substantially non-corrosive 
and does not generate obnoxious quantities, of chlorine 
dioxide. Suitable proportions are about 0.5 to 1.3 grams 
of the concentrate per gram of a commercial bleaching 
product containing from 80 to 84 percent by weight of 
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(5 
sodium chlorite or an equivalent amount of another" 
water-soluble chlorite used in bleaching baths. Smaller 
proportions may protect only inadequately and greater 
amounts slow the bleaching process, although they do 
not impair the bleaching capacity of the bath. The con 
centrated aqueous compositions of the present invention 
are completely soluble in water and are effective repress 
er‘s, especially at a pH of 2 to 3, without destroying 
bleaching power. 
The solid compositions within the scope of the present 

invention differ from the bleaching baths vdiscussed above 
in that they contain neither water-soluble chlorite, acid 
nor water. They contain an alkali metal nitrate such as 
sodium nitrate, potassium nitrate or lithium nitrate, but 
generally, they do not contain alkaline earth metal ni 
trates because of their hygroscopic nature. They con 
tain a polyamine of the above noted formula, preferably 
in the form of a hydrochloride or phosphate salt. They 
also contain a buffering agent. Disodium phosphate is 
the preferred butler, but sodium dihydrogen phosphate, 
polyphosphates, e.g., tetrasodiumpyrophosphate and sodi 
um tripolyphosphate, as well as ammonium bi?uoride 
and sodium acetate, can be employed. These buffers 
tend to hold the pH constant when chlorine dioxide is 
formed according to the equation: 

since they replace the acid in the solution. Advanta 
geously, these compositions also contain chelating agents 
of the type discussed above. The proportion of each 
component in the mixture is adjusted to provide a com‘ 
position which, when introduced into an acidi?ed chlo 
rite solution, provides a bleach bath which is non-corro 
sive to stainless steel, suitably repressed with respect to 
chlorine dioxide formation and still e?ective in bleaching 
under normal operating conditions. To this end, the 
following composition is generally suitable: 
Component: Percent by weight 

Nitrate ____________________________ __ 30 to 55 

Buffer ____________________________ __ 25 to 50 
Polyamine (or salt) ________________ __ 4 to 12 
Chelating agent ____________________ __ 3 to 20 

"WM" 100 

These components are preferably ?nely ground and ad 
mixed in any suitable manner, as by ball-milling or tum 
bling, to form a homogeneous mixture. The solid com 
position of the present invention is readily soluble in 
water and is an effective represser, particularly at a pH 
of 2 to 3, without being destructive of bleaching power. 

Within the following limits, the solid compositions, 
when dissolved in suitable proportions in an acidi?ed 
chlorite solution, yield a bleaching bath which is effec 
tive, stable, substantially non-corrosive and does not gen 
erate obnoxious quantities of chlorine dioxide. Suitable 
proportions are about 0.5 to 1.0 gram of the solid per 
gram of a commercial bleaching product containing 80 
percent by weight sodium chlorite used in the bleaching 
bath. Smaller proportions may protect only inadequately 
and greater amounts slow the bleaching process, although 
they do not impair the bleaching capacity of the bath. 
Larger proportions of nitrate in the composition are 
accommodated by decreasing the proportion of bu?er. 
When the nitrate is in the 45 to 55 weight percent range, 
the proportion is reduced to about 0.5 gram per gram 
of sodium chlorite product, maintaining the molar ratio 
of nitrate to chlorite below about 0.50/1 in the bleach 
bath. 
For a further understanding of the present invention, 

reference is made to the following examples: 

Examples I-VIII 

‘ 'A 'solution'containing 860 parts per million by weight 
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of sodium chlo'rite was bulfered at pH 3.0 by the addi 
tion of‘ 30 grams per liter of glacial acetic acid and 0.5 
gram per liter of sodium acetate. It was divided intov 
several portions to each of which was added a different 

,514 

of acetic acid-sodium acetate buffer. To one portion‘ 
of, the solution was added 500 parts per million. by weight 
of triethylene tetramine. To another portion; 500 parts. 
persmil‘lion by weight of triethylene tetramine and2 parts 

proportion of a polyamine product having the following 5 per million by weight of ferric chloride were added. A 
composition: third portion was used as a blank. The solutions were 

_ . ‘ maintained at 88° C., removing samples from time to time 

comlgt’gnld' d. . d t weight’ pacing and determining the parts per million by weight of chlo~ 
D. yheIlle “11pm? an wa er """" '*' "" " 8O'0 rine dioxide. After 30 minutes, the total content of so 
Theta’ lenemammfa’ """""""""""""""" " 12‘0 10 dium chlorite and dissolved chlorine dioxide was deter 
{let y enetetramme --- ‘,- ---------- " ' mined with the following results: 

Higher polyethylene polyamlnes __________ __ 7.0 

100.0 010:, ppm. 010, and NaClOa, 
p.p.m. 

Each solution was maintained at 88° C. for various peri- 15 
ods, removing a portion of the solution from time to Time, Min. No Re- With No Re- With 
time and chilling to stop further generation of chlorine Puss“ Empress“ ‘Presser Repress‘“ 
dioxide. The content of dissolved chlorine dioxide in 

each sample in parts per million by weight.was deter- 0 I11)‘; X25111‘ 11:31 mined photometrically. When the concentration of free, “0 
dissolved chlorine dioxide had reached a fairly constant 0 _____________________ __ 0 0 0 860 860 860 
value, the run was stopped. The ability of the poly- 6 ..................... ._ 130 0 22 .................... .. 

amines to reduce materially the formation of chlorine 58111211111111: igg 3 1% 
dioxide and thus to prolong the life of the bath is clearly an .................... ._ 1'60 0 a 620 860 210 

shown in the following ‘table: 25' 

Example No ______________________ _. I It III 1V V VI VII VIII 

Polyamlne,p.p.m __________ .. 0 20 50 100 150 ‘200 300 400 500 

Chlorine Dioxide Produced, p.p.m. 

Time in Minutes: 
45 22 20 1s 1s 1s 1V0’ ____ _ 

_ 22 18 1s 16 10 0 
2s 1s 1s 16 10 0 
30 1s 1s 10 10 p 
as is 1s 1d 10 0 
40 22 1s 1s 10 o 
45 25 1s 1s 10 o 
55 30 1s 16 i0 0 
s5 40 22 1s 10 0 
90 50 so 22- 14 s 
120 70 to so 16 s 
130 so so 40 2o .10. 
130 20 so so a0 ‘12 

__________ .. so so a0 16 
................ __ so ls 

Example 1X These data show that the represser, in the absence of 
A solution containing 860 parts per million by Weight iron, substantially prevented the evolution of chlorine 

of sodium chlorite was buifered at pH 3 by adding an dwxlde, at the same'tlme preservms'the bleachmg power 
acetic acid_sodium acetate buffen To One portion of of the solution in the form of chlorine dioxide and chlo 
nis solution was added 500 parts p61‘ million by weight 50 me- In the presence of} mm by welsht of non. the 
of ethylene diamine. Another portion was used as a represser still very effectively prevented the evolution of 
blank‘ The Solutions were maintained at 88° C“ remov_ chlorine dioxide, although the iron caused a considerable 
ing samples from time to time and determining the parts 1°58 0f total OXldlZmg Power 
per million by weight of chlorine dioxide. After 30 min- ' 
utes, the total content of sodium chlorite and dissolved 59 Example XI 
chlorine dioxide was deterrruned with the following A bleaching bath was made up containing 0.925 gram 
results. . . . . . per liter of a commercial bleaching product containing 80 

Weight per cent NaCIOQ, equivalent to 1200 parts per 
@102’ P-P-m- CIOwHdNaOIOW-W- 60 million by weight of ‘available chlorine. Eight milliliters 

'rlino, Min. N with N0 with of 56 weight percent aqueous acetic acid and 0.5 gram of 
Reprgssm. RepreSs-er Repressor Represser caustic soda were added per hter to adjust the pH to 3. 

Then 0.5 gram per llt'er of “Igepon T-77” (sodlum salt 
0 0 360 860 of oleoyl methyl tauri‘de) Wetting agent was dissolved 

~: -------- -- 65 in the solution. To one portion of this solution were 
160 140 IIIIIIIIIILIIIIII: added 10 parts per mil-lion by weight of diethylenetri 
16° 16° 62° 76° amine trihydrochloride and to another portion none was 

_ added. The solutions were heated to 86° C. for one 
These data show that'the represser slowed considerably hour in the presence of a Sample of polyethylene tereph_ 
the PWNJIO‘; “gimme d1”??? atlas? semfhtlrfne Pr? 70 thalate ?ber-cotton textile using 15 grams per 500 milli 
sixivnirgl t defo .3“ ‘H150 6 so u ‘on m e on“ 0 liters of bleach solution (solution to cloth ratio by weight, 
c ‘m e 1 Kim “e' 33/1). The ‘cloth originally had a brightness of 58, 

Example X measured using a Photovolt brightness meter. Chlorine 
.Avsolution containing 860 parts per million by weight 75 dioxide content o'f'the solution was determined on samples 

o'f's'odium chl'orite was ‘buttered at pH v3 by the addition removed at ‘intervals. At the end of one hour, the cloths 
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were removed, rinsed, dried; ironed and the brightness 
determined. Results are shown in the ‘following table: 

Experiment No ____________________________ _. 1 ‘ 2 3 4 

DETABHO] I added, ppm ............... _. 0 0 10 10 
Bath Analysis, (010, p.p.m.): 

Time, Min. 
16 __________________________________ __ 48 88 25 20 
30____ ______________________ __ 70 70 48 38 

, e0 __________________________________ __ 100 110 ss 76 
Brightness of Bleached Cloth .......... _. 81. 7 81. 8 81. 6 81.8 

I Diethyiene triamine trihydrochlorlde. 

In each of the pairs of tests, agreement is satisfactory. 
The data clearly show the repressive in?uence of the 
BETA. No signi?cant difference appears in the bright 
nessof the bleached cloth. 

Example XII 
A bleaching bath was made up containing 0.925 gram 

per liter of a commercial bleaching product containing 
80 weight percent NaCl02, equivalent to 1200 parts per 
million of available chlorine. Eight milliliters of 56 
weight percent aqueous acetic acid and 0.5 gram of caus 
tic soda were added per liter to adjust the pH to 3. Then 
0.5 gram per liter of “Igepon T-77” wetting agent was 
dissolved in the solution. To separate portions of this 
solution were added various proportions of ethylene dia 
mine dihydrochloride and to another portion none was 
added. The solutions were heated to 86° C. for one hour 
in the presence of a sample of polyethylene terephthalate 
?ber-cotton textile using 15 grams per 500 milliliters of 
bleach solution (solution to cloth ratio by weight, 33/ 1). 
The cloth originally had a brightness of 58, measured 
using a Photovolt brightness meter. Chlorine dioxide 
content of the solution was determined on'samplcs re 
moved at intervals. At the end of one hour, the cloths 
were removed, rinsed, dried, ironed and the brightness 
determined. Results‘ are shown in the following table: 

Experiment No ........ _- 1 2 a. I‘ 4 s c i 7 

EDA, 2HCi,- p.p.m_._._ 0 10 10 25 50 50 100 
Bath Apalysis, (0]O|, - 

‘ a .IELI p g‘ime, Min. 
15 38 85 25 24 18 18 14 
30 - 70 ‘ 04 53 42 35 26 24 
60"- - . _ 110 94 94. 70 64 52 42 

Brightness'ot ' ' _ ' V - - 

Bleached Cl0th_--_ 81.8 79.8 79.7 80.6 81.4 81.4 81.7 

- Ethylenediamine dihydrochloride. ' ' 

Where duplicate tests were run, agreement is satisfactory, 
The data clearly show the repressive in?uence of the 
ethylene diamine dihydrochloride. - In each case, the chlo 
rine dioxide content of the solution was reduced by in 
creasing amounts of the polyamine. No signi?cant dif 
ference appears in the brightness of the bleached cloth. 

Example XIII 
This example shows the eifectiveness of one of the 

polyamines in repressing chlorine dioxide formation in 
the presence of 'iron using ethylene diamine tetra-acetic 
acid as chelating agent. . a - 

A bleaching bath was made up containing 0.925 gram 
per liter of a commercial product containing 80 weight 
percent NaClO2, equivalent to 1200 parts per million of 
available chlorine. Eight milliliters of 56 percent aque 
ous acetic acid and 0.5 gram of caustic soda were added 
per liter to adjust the pH to 3. Then 0.5 gram per liter 
of “Igepon T-77” wetting agent was dissolved in the solu 
tion. To separate portions of this solution were added 
various proportions of ethylenediamine dihydrochloride, 
ferric chloride and ethylenediamine tetra-acetic acid with 
suitable blanks. The solutions were heated to 86° C. for 
one hour in the presence of a sample of a polyethylene 
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terephthalate ?ber-cotton textile using 15 grams per 500 
milliliters of bleach solution (solution to cloth ratio by 
weight, 33/1). The cloth originally had a brightness of 
58, measured using a Photovolt brightness meter. Chlo 
rine dioxide content of the solution was determined on 
samples removed at intervals. At the end of one hour, 
the cloths were removed, rinsed, dried, ironed and the 
brightness determined. Results are shown in the follow 
ing table: 

Experiment No ________________ _. 1 2 3 4 5 6 

Iron,3 ppm __________________ __ 0 0 10 10 10 10 
EDA, 2HCl,b p.p.m_______ _. _ 0 100 0 100 100 0 
Chelating Agent,o p.p.m_._._.__ 0 O 0 0 100 100 
Bath Analysis, 010;, p.p.m.: 

Time, Minutes 
15 ____________________ .. 48 20 76 64 16 - 48 
30 .................... __ 70 34 100 88 24 70 
60 ____________________ _. 100 64 100 88 48 76 

Brightness of Bleached . 
cloth ................... .- 81. 7 80. 9 79. 8 79. 9 80. 7 81. 6 

1 Ferric chloride added. 
b Ethylenediamine dihydrochloride. 
e Ethylcnediamine tetra-acetic acid sodium salt. 

These data show the chlorine dioxide formation in No. l' 
in the absence of iron, polyamine or chelating agent. No. 
2 shows repression of chlorine dioxide in No. l by addi 
tion or‘ ethylenediamine dihydrochloride. No. 3 shows 
the accelerating eiiect on chlorine dioxide formation by 
the addition of iron. No. 4 shows the repression by the 
polyamine, even in the presence of iron. No. 5 shows 
the special bene?t of polyamine and chelating agent to 
gether in repressing chlorine dioxide formation. No. 6 
shows that the chelating agent alone is not wholly re 
sponsible for this improved result, but both the poly 
amine and chelating agent are necessary. 

Example XIV 
This example shows the additional use of sodium. ni-I 

irate in the bleach baths of the present invention. ' ‘ 
A bleaching bath was made up containing 0.925 gram 

per liter of a commercial productcontaining 80 weight 
percent NaClO2. The pH was brought to 3 by the addi 
tion of acetic acid and 0.5 gram per liter of “Igepon T-— 
77” wetting agent was added. Two portions of this solu 
tion were used as blanks. To each of two other portions 
were added 100 parts per million by weight of ethylene 
diamine dihydrochloride, 50 ppm. by ‘weight of “Ver 
sene” (ethylene diamine tetra-acetic acid sodium salt) 
and 360 p.p.m. by weight of sodium nitrate. Swatches 
of a polyethylene terephthalate ?ber~coton cloth weigh 
ing 15 grams were introduced into each solution, includ 
ing the blanks and they were then stirred at 85° C. for 
one hour. The swatches were removed and the bright 
ness determined for comparison with the original bright 
ness of 60.0. The following data were obtained: 

Experiment N o ____________________________ _. 1 2 3 4 

EDAJHCl,e p.p.rn ________________________ . _ 0 0 100 100 
“Versene" b p.p.m ____________________ __ 0 0 50 50 
NaN05, p.p.m._ O 0 360 360 
G102, p.p.m . . . _ _ _ _ . _ _ . _ ._ _ 210 202 127 131 

Brightness of cloth ______ ._ 79. 8 78. 9 7i). 4 80. 0 

e Ethylenediamine dihydrochloride. 
b Ethylenediamine tetra-acetic acid sodium salt. 

Example XV 

One liter of water containing 30 grams of acetic acid 
and 0.5 gram of sodium hydroxide, together with 0.5 
gram of propylenediamine (500 parts per million by 
weight), was maintained at 88° C. One gram of 86 
weight percent sodium chlorite was added and the chlo 
rine dioxide content of the solution was determined at 
intervals spectrophotometrically. A blank was run with-I 
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out the propylenediamine and the following results were 
obtained: 

Chlorine Dioxide, 
ppm. 

With 
Repressor 

Time in Minutes 

No 
Repressor 

Example X VI 

A solution containing 860 parts per million by weight 
of sodium chlorite was buttered at pH 3 by adding 
an acetic acid-sodium acetate butler. A portion of this 
solution was used as a blank. To the remainder of the 
solution was added 500 parts per million by Weight of 
ethylene diamine. A portion of this solution was used 
in test No. 1. To the remainder of the solution was 
added 2 parts per million by weight of ferric chloride. 
A portion of this solution was used in test No. 2. To the 
remainder of the solution was added 400 parts per mil 
lion by weight of citric acid. This solution was used 
in test No. 3. Each of the test solutions was main 
tained at 88° C. for 30 minutes, removing samples from 
time to time and determining the parts per million by 
weight of chlorine dioxide. The total content of chlo 
rine dioxide and dissolved sodium chlorite was deter 
mined in the ?nal sample. The following results were 
obtained: 

C103, p.p.m. C10; and NaClOz, p.p.m. 

l 2 3 Blank l 2 3 

0 0 0 860 860 860 860 
40 110 12 ________________________ __ 
65 160 12 ________________________ __ 
140 190 16 ________________________ __ 
160 400 22 620 760 180 800 

These data show that the represser, in the absence of iron 
(test No. 1), slowed considerably the evolution of chlo 
rine dioxide, at the same time preserving the bleaching 
power of the solution in the form of chlorine dioxide 
and chlorite. The iron, even in the presence of the re 
presser, materially accelerated the evolution of chlorine 
dioxide (to 400 p.p.m. by weight after 30 minutes) and 
destroyed much of the bleaching power of the solution 
(180 p.p.m. by weight combined chlorine dioxide and 
chlorite remaining after 30 minutes). Further addition 
of citric acid‘ as chelating agent in test No. 3 overcame 
the effect of the added iron and even improved the action 
of the represser (only 22 ppm. by weight of dissolved 
chlorine dioxide after 30 minutes). The citric acid also 
preserved the bleaching power of the solution (800‘ parts 
per million by weight of chlorine dioxide and chlorite re 
mained after 30 minutes). 

Example XVII 
A solution containing 860 parts per million by weight 

of sodium chlorite was buffered at pH 3 by adding an 
acetic acid-sodium acetate buffer. A portion of this so 
lution was used as a blank. To the remainder of the 
solution was added 500 parts per million by Weight of 
triethylene tetramine. A portion of this solution was 
used in test No. 1. To the remainder of the solution 
was added 2 parts per million by weight of ferric chloride. 
A portion of this solution was used in test No. 2. To 
the remainder of the solution was added 400 parts per 
million by weight of citric acid. This solution was used 
in test No. 3. 'Each of the test solutions was maintained 
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12 
at 88’ C. for 30 minutes, removing samples from time 
to time and determining the parts per million by weight 
of chlorine dioxide. The total content of chlorine di 
oxide and dissolved sodium chlorite was determined 'in' 
the ?nal sample. The following results were obtained’: 

C102, 13.11111. 

Blank 1 2 3‘ 

0 0 0 o 
130 0 22 s 
160 0 16 s 
169 q s 14 
160 0 a 8 

These data show that the represser, in the absence of iron 
(test No. 1) substantially stopped the evolution of chlo 
rine dioxide, at the same time preserving the bleaching 
power of the solution in the formo-f chlorine dioxide and 
chlorite. The iron, even in the presence of the represser 
(test No. 2), accelerated the evolution of chlorine di 
oxide (to 22 ppm. ‘by weight after 5 minutes) and de 
stroyed much of the bleaching power of the solution (210 
p.p.m. by weight combined chlorine dioxide and chlorite 
remaining after 30 minutes). Further addition of citric 
acid as chelating agent in test No. 3 controlled the eifect 
of the added iron and preserved the bleaching power of 
the solution (790 parts per million by weight of chlorine 
dioxide and chlorite remained after 30 minutes). 

Example XVIII 
A ‘solution containing 860 parts per million by weight 

of sodium chlorite was buffered at pH 3 by adding an 
acetic acid-sodium acetate butler. A portion of this so 
lution was used as a blank. To the remainder of the 
solution was added 500 parts per million by weight of tri 
ethylene tetramine. A portion of this solution was used 
in test No. 1. To the remainder of the solution was 
added 2 parts per million by weight of ‘ferric chloride. 
A part of this solution was used in test No. 2. To the 
remainder of the solution was added 400 parts per mil 
lion by weight of 'tartaric acid. This solution was used‘ 
in test No. 3. Each of the test solutions was maintained 
at 88° C. for 30 minutes, removing samples from time 
to time and determining the parts per million by weight 
of chlorine dioxide. The total content of chlorine di 
oxide and dissolved sodium chlorite was determined in 
the ?nal sample. The following results were obtainedf 

(M0,, ppm. 0101 and NaClOq, ppm. 

Test No _____ __ Blank 1 2 3 Blank 1 2 3 

Time, Min.: 
0 ________ -_ 0 0 0 0 860 860 860 860 
5 ________ _- 1.30 0 22 16 ________________________ _. 

1O _______ ._ 160 0 1'6 16 . . 
20 _______ __ J60 0 8 16 ____________ __ U. 

30 _______ __ 160 0 8 16' 620 860 210 380 

These data show that the represser, in the absence of iron 
(test No. l) substantially ‘stopped the evolution of chlo 
rine dioxide, at the same time preserving the bleaching‘ 
power of the solution in the form of chlorine dioxide and 
chlorite. The iron, even in the presence of the represser 
(test No. 2), accelerated the evolution of chlorine di 
oxide (to 22 ppm. by weight after 5 minutes) and de 
stroyed much of'the bleaching power of the solution (210 
ppm. by weight combined chlorine dioxide and chlorite 
remaining after 30 minutes). Further addition of tar 
taric acid as chelating agent in test No. 3 controlled the 
eifect of the added iron and improved retention of the 
bleaching power of the solution (380 parts per million 
‘by weight-of chlorine dioxide andychlorite remained after 
30 minutes) . 
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Example XIX ' 

' An aqueous concentrate of the following composition 

l 14 . 

were removed, rinsed, dried, ironed and the brightness 
again measured. The following results were obtained: 

was preparem Test No ___________________________________ -. 1 2 3 4 i 

6 
Concentrate added: 

Component 7 Pevrv‘é‘ig?g’y m ./1 ............................. ._ 0 0.5 0. 7a 1.0 

‘ Fins/iii" 4g ‘ ‘ - Chlorine éiriii'défb'iiiii? """""" " ' ' ' ' 

assassin... ________________________________________ __. is ,0 ................ .. 0 0 0 Q 
Ethylenediamine tetracetie acid sodium salt _____________ __ 5 $8 minutes" 0 35 25 23 
waten ‘ H . r , 55 minutes. 0 65 50 4s 

., ~ 7 ‘ 60 1111uutes._ 9O 95 90 9.) 
, ‘Tom ‘ ____ 100 Brightness .................... __ 88.0 86.2 86.2 

A bleach bath was prepared by dissolving 0.9 gram 15 Example XXI , 
Per lite!‘ of this 501ml‘)? and 1-0 gram P61‘ liter of a 6019- A concentrate of the following composition was pre 
mel'mal Product FQIltalIllllg 80_W_e.1ght lie-mmt Naclo: 111 pared by dissolving the following components in water 
water._ The addition of 20 milllhters of 56 percent ace- m the propel-Hons mdlcated; 
tic acid per liter of solution brought the pH to 3.0. A 
swatch of a polyethylene terephthalate ?ber-cotton was 20 O t P t b 
introduced into a solution having a solution/cloth weight omponen ($51211: y 
ratio of 30/1 and the mixture was stirred at 859 C. for 
one hour with a stainless steel stirrer. The chlorine di- gacédliulm nétrata so 

' ' ' 11 am ________________________________________ __ ll) 03nd‘: content_of ihe §olutlon was detennlned photomet- Ethysilgngdiamirllg tetra-acetic acid sodium salt; ____________ __ 5 
ncally from time to time and at the end of one hour the 25 Water ___________ __ 55 

swatch was removed, rinsed, dried, ironed and the bright- Tom, _______________________ _ _ '“_m 
ness determined using a Photovolt brightness meter with ' ' ' ' ' ' ' ' ' ' ' ' _ ' ' ' ' ' l ‘ " " 

‘8 ‘msmnulus greep ?lter (ongmal bnghmess’ 600)‘ A bleach bath was prepared by dissolving 1.0 gram per 
A blank was run omitting the aqueous concentrateof the liter of a ‘comer Ci a1 product containing 80 weight per_ 
slrgglgbiggzltfon and the followmg comparatwe results 30 cent NaClOz in water, adding ferric chloride to provide 5 

' parts per million by weight of iron. To separate por 
tions of this solution were added varying ‘amounts of the 

Chlorine dloxide,p,p_m_ 31ml; with concentrate described above reserving one portion as a 
“dime 85 blank. Each portion was adjusted to a pH of 2.5 by 

the addition of a mixture of 2 volumes of concentrated 
--------------------- -- 92 v 12 nitric acid to 1 volume of glacial acetic acid andswatches 

30minute8::::::: 120 40 of a polyacrylonitrile ?ber cloth were introduced (solu 
mminu ------------ -- --— 

165 ‘ 70 tion to cloth weight ratio, 30/1). Original brightness, 
Brightness “Cloth """""""""""""""" " 80 so I determined using a Photovolt brightness meter and a 

‘0 “tristimulus” green ?lter was 83. The solutions were 
The data show that chlorine dioxide was maintained at stm'ed 115mg a WP? §16 stamless Fteel ,smjrer at 85° C 
all times at a materially lower level in the bath with addi- for 1 ho?!" detefmmmg the chlonne dloxlde content of 
tive but the same bleaching effect was obtained in the the 501M101! at lntervals- At :[he find of one hour_ the 
same time. 7 cloths were removed, rinsed, dried, ironed and the bright 

‘5 ness again measured. The ?ollowing results were ob Example XX mined: 

An aqueous concentrate was prepared by dissolving the ‘ 
following components in water in the proportions indi- Test N° """""""""""""""""""""" " 1 2 3 4 

cated: 60 ooncelnltlrate added: 1 0 5 0 75 1 0 
m . . - 

0 0.6 0.9 1.2 
Component Pewrcqngby 2.9 2.4 2.5 2.5 

81E . 

408 72 98 98 
Sodium mum a0 55 so mlnutes_--..-. III: __ 380 115 115 115 
Ethylene rllamine ‘ l0 60mlnutes ............................. _. 310 140 130 130 
gglityélene diamine tetra-acetic acid sodium salt ........... -. 5g Brightness ................................. ._ 86.1 88.3 87.5 87.1 

a l‘ 

_ 100 . . 

W“ The data show good pH control, material repression of 
60 chlorine dioxide formation even at this pH and excellent 

A bleach bath was prepared by dissolving 1.0 gram per bleachmg 
liter of a commercial product containing 80 weight per- Example XXII 

gmt'Nacloz iil?watgf, adflilllltg gel'Tlc chlrgl‘me t0 lzrovlde Another aqueous concentrate suitable for use accord 
pal'ts Per In! on Y W618 0 Iron-_ 0 SeParae POT- ing to the present invention was made by dissolving 

231112633328ciggélqgéldwsggvzdgzgemglgngninglrlgznoghz 65 the following components in the proportions indicated: 
r1 . 

blank. Each portion was adjusted to pH 3.0 by the addi 
tion of acetic acid and a swatch of a polyacrylonitrile ?ber Compment bgiflg?lgl?t. 
cloth was introduced into the solution (which has a solu 
tion to cloth weight ratio of 30/1). Original brightness, 70 Calcium nitrate 20 
determined using a Photovolt brightness meter and a myieneanmiiéjjiiijjjIIIIZIIIIIIIIIIIIIIIIIIIIIIIIII 10 
stimulus” green ?lter was 83. The solutions were stirred gggenedlamme tetra-acetic acid 306mm salt ------------ -- 62 
using a type 316 stainless steel stirrer at 85° C. for l """"""""""""" '7 """"""""""""" “ ____ 

hour, determining the chlorine dioxide content of the so—' 'Tml ---------------------------------------------- -~ 10° 
lution at intervals, At the end of one hour the cloths 75 
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Example XXIII 

An aqueous concentrate was prepared by dissolving 
the following components in water in the proportions in 
dicated: 

Component Percent 
' by‘weight 

Sodium nitrate __________________________ _; ______ _ ;; .... ._'_ . 30 

Ethylenediamine _______________________ _;._._ _ _ __ _ 10 

Ethylenediamine tetra-acetic acid sodium’salt.~ 5 
Water __________________________________ _________ _. V 55 > 

Total ________ Q. ____________________________________ __ 100» 

A bleach bath was. prepared by dissolving, 1.0 gram per 
liter of ‘94 weight 'percent- calcium chloritelin water. To 
separate 500 milliliter portionslof thissolution were. added, 
varying amounts of the concentrate described above, re 
serving one portion as a blank. Each portion was ad 
justed to pH 3.5 with 56 weight percent acetic acid, then 
heated to 85° C. for one our. 
through the solution during this time to sweep out the 
chlorine dioxide into a potassium iodide solution. At the 
end of one hour the total available chlorine and the 
chlorine dioxide remaining in the solution, the chlorine 
dioxide swept out, and the pH were determined. The 
following results were obtainedi 

Test No ____________________________________ . _ i 2 3 

Concentrate added: ' 
mL/l ____________________________________ __ 0 i 0. 50. 1. 60; 

. ______ __ 0 ' 0. 6 " 1.8 

Final pH _________ _ _ 4.1 ' 3. 6 3555 

Available chlorine: . 
Initial, p.p.m___ _____________________ __ 1, 535‘ 1,535‘ 1, 535' 

inal, p.p.m ____________________________ . . 680 980. 1, 055 

Chlorine dioxide: 
Swept out, p.p.m _______________________ __ . 220' 91 
In solution, ppm ______________________ .. 16 34 

Total chlorine dioxide formed, p.p.m ._. 236i 125 

The data show that the composition of‘ this invention 
materially reduces chlorine dioxide evolution from cal 
cium chlorite solution. and. maintains goodipHr control. 

Example XXIV 

The following solid. compositionwas prepared :v .. 

Component Percent 
by weight 

Sodium nitrate ________________________________ _ _ 40’ 

Disodium phosphate __________________________ __ 45 
Ethylenediaminedihydroohloride ___________ _ _ _ 10 

Ethylenediarnine tetra-acetic acid sodium salt ____________ __ . 5 

100 

Each component was ?nely ground and the mixture was 
homogenized by tumbling. 
A bleach bath was prepared by dissolving one gram per 

liter of a commercial product containing 80 weight per 
cent NaClOz and one gram per liter of the above com 
position in water. Formic acid was ‘added to bring the 
pH to 2.5 and the solution was heated to 85° C. It was 
stirred and maintained at that temperature for one hour 
in contact with swatches of a polyethylene terephthalate 
?ber-cotton cloth (solution to cloth weight ratio, 30/1) 
and with a test piece of type 316 stainless steel. Chlorine 
dioxide content of the solution was determined from time 
to time and at the end of one hour the swatch was-re; 
moved, rinsed, dried, ironed and‘ the brightness deter 
mined using a Photovolt brightness meter with a “tri 
stimulus” green ?lter (original brightness, 60.0). A'blank 
was run omitting the'solid'repressor' compositionofthe~~ 

Nitrogen was bubbled. 
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1-6 
present invention and the following comparative results 
were obtained: 

Blank 3 With ‘ 
additive 

Chlorine dioxide, p.p.m.: 
O minut ' _ 0 0 
15 minutes 125. V 100, 
30 minutes 150 130 
60 minutes____- 160 150.‘ 

Brightness of cloth __________________________ -. 80 81‘ 

The data show that chlorine‘ dioxide was maintained/at 
all times at alower level iii the‘batli‘with additive but the 
same bleaching eifect was obtained in the same time. 

Example XXV 

Av bleach bath was prepared; byrdissolvingi one: per. liter of 'a commercial product containing 80 weight. 

percent NaClO2 and one gram per liter of the solid com-v 
positionof- ExampleXXIV in water. Acetic acid" was 
added to vbring; the pH to 3.0 and the solution was heated 
tor_85 °‘ C. It'was stirred and maintained at that‘tempera 
tu're for one hour incontactvwith‘ a swatch of a poly 
ethylene terephthalate ?ber-cotton cloth (solution to cloth 
weight ratio, 30/ 1‘). Chlorine dioxide content of‘the 
solution was. determined from time to time and at the 
end of one: hour the swatch was removed, rinsed, dried, . 
ironed‘- andithe brightness- determined using a'Photovolt 
brightness‘ meter 'with a “tristirnulus” green ?lter (orig? 
inal brightness,r60.0). A blank was run omitting ‘.the solid » 
repressor composition of the present invention and the» 
following-rcomparative-data were obtained: 

Blank With 
additive 

Chlorine dioxide, p.p.‘m.: 
0 minutes ___________________________________ .. 

‘$3559, 
The 'data/ show .very ‘substantial repression of chlorine 

dioxide formationiwithout any interference with the eifec-v 
tiveness of the bath in bleachings. 

Example XXVI 
A bleach bath was prepared by dissolving one gram 

per liter of 'a commercial product containing‘ 80 weight 
percent Nac1o,', ferric chloride to provide 3v parts per‘ 
million by weight of dissolved iron per liter and one gram‘ 
per'liter' of ' the‘ solid composition of‘ Example" XXIV. 
Acetic acid was added to bring the pH to 3. A swatch 
of‘a polyacrylonitrile ?ber cloth was added (solution to 
cloth weight ratio, 30/1) and the mixture was stirred at 
85° C. for one hour‘with a type 316 stainless steel stirrer. 
The cloth ‘had an original brightness of 83 measured using‘ 
a Photovolt brightness meter with a “tristimulus” green 
?lter. Chlorine dioxide content of the solution was de 
terminedon samples removed ‘at intervals. At the end 
of one hour, the cloths were removed, rinsed, dried, 
ironed and the brightness determined asbefore. A blank» 
w'as‘run omittingthe'v solid repressor composition of the 
presentiinvention. The-following results were obtained‘: 

Blank Test 

Repressor composition added, g _________________ .. 0 ,1 
Final pH ..... _-, ................................ ._ 4 2 3. 0 
Chlorine dioxide content,1p;p.m.': 

0 minutes . . _ _ 0 0 7 

15 minutes . . 100' 20‘ 
30 minutes 100 . 50 
60 minutes ._ . . . _ _ 90 100 

Brightness ______________________________________ __ 84:1 86.’ 8' 

These data showvymaintenance of constant pH and low 
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chlorine dioxide formation. The bleach was v‘improved 
over the blank without‘ the represser composition. ' 

Example XXVII 
A ‘bleach bath was prepared by dissolving one gram 

per‘liter of a commercial product containing 80 weight 
percent NaCIOZ, ferric chloride to provide 3 parts per 
million by Weight of dissolved iron per liter and one gram 
per liter of the solid‘ composition of Example XXIV. 
A mixture of two volumes. of concentrated nitric acid and 
one volume of glacial‘ acetic ‘acid was added to bring the 
pH of the solution to 2.5. Swatches of ‘polyacrylonitrile 
?ber-cloth were added‘ (solution to cloth ratio, 30/1) and 
the mixture was stirred at‘ 85° C. for one hour. The 
cloth had an original brightness of 83 measured using a 
Photovolt brightness meter with a “tristimulus” green 
?lter. Chlorine dioxide content of the solution was de 
termined on samples removed at intervals. At the end of 
one hour, the cloths were removed, rinsed, dried, ironed 
and the brightness determined as before. A blank was 
run omitting the solid represser composition of the pres 
ent invention. The following results were obtained: 

Blank Test 

Represser compositionadded __________________ ._ 0 
Final pH __________________ -_'g __ _. 2.9 2 4 
Chlorine dioxide content, p p ~ 

0 minutes ___________ _. 0» 0 
15 minutes. __ _ ._ _ 400 110 

28 mEuEes. ___ __ 380 150 
m u 9.5.... __ .__- 310 170 

Brightness ______________________________________ . _ 85. IV 87. 8 

These data show maintenance of‘ ‘constant pH and low 
chlorine dioxide formation. The bleach was improved 
over the blank without the represser composition. 

Example XX VIII 

The followingvsolid composition was, prepared by mix 
ing the ?nely ground components: 

Component Percent by 
Weight 

Sodium nitrate __________________ __ 

Disodium phosphate ____________ __ 
Ethylenediamine dihydrochloride. 
Ethylenediamine tetra-acetic acid sodium salt 

Total. . 

_ 34 

10 
5 

‘__ 100 

A bleach, solution was prepared ‘by dissolving in-water 
at 60° C., 17.2 grams of the above composition and 17.2 
grams of a commercial product containing 80 weight per 
cent NaClOz to make each liter of solution. Thesolu 
tion was acidi?edv to pH‘ 3.8 by the addition of‘ acetic 
acid. To one portion‘ of the solution was added several 
swatches of cotton cloth using a solution to cloth weight 
ratio of 9:1. Another portion was tested‘ without; cloth. 
A third solution‘ contained 17.2 grams per liter of a com 
mercial product containing 80 weight percent NaClOz 
acidi?ed with acetic acid to pH 3.8, but containing no 
represser composition or cloth. All three solutions were 
maintained at 60° C. for 45 minutes. A stream of nitro 
gen was passed over each solution at 200 milliliters per 
minute. The chlorine dioxide was absorbed ‘from the 
gas stream in acidi?ed potassium iodide solution and the 
liberated iodine was titrated at the end of 45 minutes 
using standard sodium thiosulfate solution. The sweep 
gas from the solution without represser contained 25 
parts per million of chlorine dioxide, while the sweep 
gas from the solutions containing the represser composi 
tion contained only 5.1 and 4.1 parts per million of 
chlorine dioxide ‘from the solutions with and without 
cloth, respectively. 

Example XXIX 

A composition was prepared by mixing 6 grams of 
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vethylene diamine with 30 grams of sodium dihydrogen 
phosphate monohydrate. The mixture was moistened 
with one milliliter of water and stirring was continued 
while the mixture heated to 98° C. On cooling, the 
composition was ground and ‘further mixed with. 19 
grams of disodium phosphate and 5 grams of ethylene 
diamine tetra-acetic acid sodium salt. The mixture was 
reground and then combined with 40 grams of sodium 
nitrate, ground again. The resulting powder was stable, 
odorless and suitable for use in acid chlorite solutions. 

Example XXX 
A mixture was prepared by stirring 6 grams of tri 

ethylene tetra-amine with 30 grams of sodium dihydro 
gen phosphate monohydrate. On the addition of one 
milliliter of water and stirring, the mixture heated to 
about 80° C. It was maintained in an oven at 90° C. 
for one hour, cooled and ground. This composition was 
mixed with 19 grams of disodium phosphate, 5 grams of 
ethylene diamine tetracetic acid sodium salt and 40 
grams of sodium nitrate, all of which were ground to 
gether to provide another solid composition of the pres— 
ent invention. 

Example XXXI 
A bleach bath was prepared by dissolving one gram 

per liter of 94 percent calcium chlorite and one gram 
per liter of the solid composition of Example XXIV in 
water. Acetic acid was added to bring the pH to 3.5. 
The solution was heated to 85° C. and stirred for one 
hour. A stream of nitrogen sweeping over the surface 
at 200 cc./min. swept all chlorine dioxide released into 
a trap containing aqueous potassium iodide. At the end 
of one hour the chlorine dioxide dissolved in the solu 
tion, the chlorine dioxide swept off, and the total avail 
able chlorine in the solution were determined. A blank 
was run omitting the composition of this invention and 
the following comparative data were obtained: 

Blank With. 
Additive 

Available chlorine: 
In a1, p.p.m _______________________________ ._ 1, 535 l, 535 
Final, p.p.m ________________________________ -. 775 1, 055 

0102 swept out, p.p.m ........ -. ________________ _. 145 v 47 
0101 in solution, p.p.m __________________________ _. 34 71 

Total 0102 evolved ________________ __, ...... __ 179 118 

‘The data show that the composition of this invention 
substantially reduces chlorine dioxide formation from 
solutions of calcium chlorite. This example shows the 
effectiveness of the represser with respect to calcium 
chlorite. 
What is claimed is: 
1. An aqueous acidic bleaching bath having an acid 

pH within the range of from 2' to 7 and consisting essen 
tially of water, a water-soluble metal chlorite selected 
from the group consisting of alkali metal chlorites. and 
alkaline earth metalchlorites, and at least one polyamine 
of the formula 

in an amount su?icient to prevent the evolution of chlo~ 
rine dioxide gas from the bath but insu?icient in amount 
to destroy the bleaching power of the chlorite, R being 
selected from the group consisting of hydrogen and 
methyl and n being an integer from 1 to 4. 

2. The aqueous acidic bleaching bath of claim 1 
wherein the water-soluble metal chlorite is an alkali 
metal chlorite. 

3. The aqueous acidic bleaching bath of claim 1 
wherein the water-soluble metal chlorite is sodium 
chlorite. 

4. The aqueous acidic bleaching bath of claim 1 
wherein the polyamine is ethylene diamine. 

5. The aqueous acidic bleaching bath of claim 1 



V of at least one polyamine of the formula 

2,988,514. 
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wherein the water-soluble metal chlorite is an alkali 
‘metal chlorite and the polyamine is ethylene diamine. 

6. The aqueous acidic bleaching bath of claim .1 
wherein the water-soluble metal chlorite is sodium chlo 

‘Vrite and the polyamine is ethylene diamine. 
7. The aqueous acidic bleaching bath of claim 1 

wherein the polyamine is propylene diamine. ' > 
8. The aqueous acidic bleaching bath of claim 1 

V wherein the polyamine is triethylene tetramine. 
9. The aqueous acidic bleaching bath vof claim 1 

‘ wherein the polyamine is dipropylene triamine. 
10. The aqueous acidic bleaching bath of claim 1 in 

, which the pH range is from 2 to 4. 
11. The aqueous acidic bleaching. bath of claim lnin 

’ which the polyamine is present in the proportionof 10 
to 1,000 parts per million by weight per: 1,000 to 2,000 

_ parts per million by weight of sodium chlorite. » 
12. An aqueous concentrate suitable for use in an 

aqueous acidic chlorite bleaching bath having an acid 
pH within the range of from 2 to 7, said chlorite being 
a water-soluble metal chlorite selected from the group 
consisting of alkali metal chlorites and alkaline earth 
metal chlorites, said concentrate consisting essentiallyof 
20 to 32 weight percent of at least one compound se 
lected from the group consisting of alkali metal nitrates 

10' 

15 

20 

25 
and alkaline earth metal nitrates, 5 to 15 weight percent 

' R being selected from the group consisting of hydrogen 
and methyl'and n being an integer from 1 to 4, 3 to 10 
weight percent of a chelating agent for deleterious metal 
ions and which is stable with respect to the metal chlorite 
'and effective in the acid bath, and a balance of water. 

13. The aqueous concentrate of claim 12 wherein the 
compound selected from the group consisting of alkali 
metal nitrates and alkaline earth metal nitrates is sodium 
nitrate. ‘ I ' 

14. The aqueous concentrate of claim 12 wherein the 
polyamine is ethylene diamine. 

85 

15. The aqueous concentrate of claim 12 wherein the ' 
'chela'ting agent is ethylene diamine tetra-acetic acid. 
a - 16. The aqueous concentrate of claim'12 wherein the 
compound selected from the group of .alkali metal ni 
trates and alkaline earth metal nitrates issodium nitrate, 45 
the polyamine is ethylene diamine ' and the chelating; 

‘ agent is ethylene diamine tetra-acetic acid. I » 
17. A solid composition suitable for userin an aqueous 

I acidic chlorite bleaching bath having an acid pH within 
the range of from .2 to 7,-said chlorite being: a water 

ing of alkali metal‘ chlorites and alkaline‘ earth metal 
chlorites, said composition consisting essentially of 30 to 
55 weight percent of at least one alkali metal nitrate, 25 

~to,50 weight percent of-a buifering‘agent, 4 to 12 Weight 
percent of at least one polyamine of the, formula‘ 

i R being selected from the group consisting of'hydrogen 
and methyl and n being an integer ‘from 1 to4, and 3 

50' 
soluble metal chlorite selected from the group consist- ;, 

55 

'20 
to 20 weight percent of a chelating agent for deleterious 

" metal ions and which is stable totheime'tal chlorite and 
e?ective'in the acid bath. 7 V 

18. The solid composition of claim 17 wherein the 
alkali metal nitrate ‘is sodium nitrate. - 5 j v ; l‘ 

, 19. The solid composition of claim 17 wherein- the 
1l'nlifering agent is disodium phosphate. , a 
'20. The solid composition of claim 17 wherein the 

polyamine is ethylene diamine hydrochloride. . ~ . - 

21. The solid composition of claim 17 whereinvth 
chelating agent is ethylene diamine tetraacetic acid. 

22. The solid composition of claim 17 wherein the 
alkali metal nitrate is sodium nitrate, the buifering agent 
is disodium phosphate, the polyamine is ethylene di 
amine, and the chelating agent is ethylene diamine tetra 
acetic acid. 

23. In the use of an aqueous acidic chlorite bleaching 
' bath having an acid pH within the range of from 2w 7, 
said chlorite being a water-soluble metal chlorite se 
lected from the group consisting of alkali metal chlorites 
and alkaline earth metal chlorites, the method of repress 

‘ ing the generation of chlorine dioxide in the bath which 
comprises including in the bath at least one polyamine 

‘ of the formula 

in an amount suf?cient to prevent the evolution of chlo 
rine dioxide gas from the bath but insu?icient in amount 
to destroy the bleaching power of the chlorite, R being 
selected from the group consisting of hydrogen and 
methyl and n being an integer from 1 to 4. ' ' 

24. The method of claim 23 in which the bath has a 
‘ pH range of from 2 to 4. 

25. The method'of' claim 23 in which the polyamine 
is included'in the vbath in the proportion of 10 to 1,000 
parts per million by weight per 1,000 to 2,000 parts per 
million by weight of sodium chlorite. 
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