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The present invention reletes'to aqueous solu-
tions of hydrogen peroxide stabilized against decomposi-
tion into oxygen and water by means of compositions
containing organic stabilizers belonging to the family of
aminopolycarboxylic acids.

The process for stabilizing aqueous solutions of
hydrogen peroxide by means of such stabilizers also falls
within the scope of the 1nventlon.

It is known to use 1,3-diamino-2- hydroxypropane?
N,N,N’,N’ - tetraacetic acid to -stabilize per-compounds'
(GB-1383741 (CIBA GEIGY, AG) * page 1, lines 44 to 61 ¥*).
However, thls compound 1s not stable in the presence of
per-compounds and is rapidly converted during storage,
giving rise to degredation'prodﬁcts whicn no longer have.
a stablllzlng effect on the solutions of per compounds .

The object of the 1nventlon 1s solutions of
hydrogen.peroxlde effectively stabilized in the long term
by the incorporation of a compesz ition contalnlng an
aminopdlycarboxylic acid. '

To this end, the 1nventlon relates to an agqueous
solutlon of hydrogen peroxide stablllzed by means of a
composition contalnlng' a mlxture of an alkali metal
pyrophosphate or alkaline earth metal pyrophosphate with
a stabilizer belonging to the category of the amlnopoly-
carboxyllc acids, in which composition the stabilizer is
an amlnopolycarboxyllc ac1d correspondlng to the follow-

1ng general formula:

HOOC-CHy : ' CHy-COOH

\ /

N-(CHj ) x-CB-(CHp)y~N

/2R

HOOC-CHy OH CH,-COOB

where % is an integer equal to 0, 1 or 2 and
'y is also an integer equal to 0, 1 or 2;
or a salt of this acid.

An aqueous solution of hydrogen peroxide is
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understood to be any aqueous solution of hydrogen per-
oxide in.which the concentration by weight is between 0.1
and 99'g H,0,/100 g of solution and preferably between
0.5 and 95%. Advantageously, this solution can be a
commercial solution of hydrogen peroxide having a
concentration by weight of between 25 and 70 g H202/100 g
of solution.

Most frequently it is advantageous that the

numbers x and y in the general formula of the aminopoly-

.carboxylic acid are such that their sum is not greater

than 3 and preferably not greater than 2.

Accordlng to - another variant of the process

"accordlng to the invention, which is preferred, the

amﬂnopolycarboxyllc acid which is used is such that the
numbers x and y which occur in its formula are equal.

An aminepolycarboxvlic acid which' has given
particularl y'worthwhlle results is 1,3- diamino-2- -hydroxy-
propane-N,N,N’ ,N’-tetraacetic acid.

- According to a supplementary variant of the
proeess according to the invention, the numbers x and y
in the general formula of the aminopolycarboxylic acid
are such that one of them is zero. In such a case it is
desirable that.the other number differs from zero and,
for example, is 1. - ' '

According to the invention, the salts of the
aminopolycarboxylic acid'comprise the salts resulting
from the replacement of the hydrogen'atam Oor one or more
of the four -carboxyl groups of the amlnopolycarboxyllc
acid by a metal cation or by ammonium. The metal cation

is preferably an alka11 metal or alkaline earth metal

'cation. The alkali metals and ammonium are particularly

recommended.

Hereinafter the term aminopolycarboxylate will
denote the aminopolycarboxylic acids and their salts
according to the invention.

_In-the stabilizing compositions according to the
invention, the proportion by weight of pyrophosphate and
of aminopolycarboxylate can vary between 0.2 and 4.0 and

preferably between 0.7 and 1.3. Excellent results have
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been obta:.ned w:.th a ratio by we:l.ght of pyrophosphate:
am:mopolycarboxylate of 1.0.

The optimum content of pyrophosphate/ aminopoly-
carboxylate composition in the aqueous solutions of
hydrogen peroxide depends on various parameters, in
particular on the hydrogen peroxide concentration of the
solution, its pH and the aminocarboxylate selected. In

practice, it is generally desirable that the agqueous

.solution of hydrogen peroxide contains at least 0.5 mg of

pyropho_sphate/aminopolycarboxylate composition per kg of

solution, and preferably not more than 1500 mg. .The

preferred contents are between 1 and 300 mg.
The invention applies without d:.fferent:.at:.on to

hydrogen peroxide  solutions which are ac:Ld,_ neutral or
-_basic.' In part:.cular, it finds an. advantageous applica-

tion for acid. solutions: wh:.ch have a pH of between 2 and

5. . . . B
._Examples of such solutions are the 'hydfog'en

p'er'oxid-e solutions used for cleaning optical glasses, in

~ particular contact lenses, the H,0, solutions for hydro-

metallurgy, in particular in extraction of metals by
leaching the ores, the H,0, solutions for engraving,
cleaning and polishing metals (for example the baths for
chemical polishing of copper, such as those described in
Patent Appl'ication. FR;A-'87.1340'Z (SOLVAY & Cie)), the
H,0, solutions used for protection of the environment,
gsuch as those used for detoxification of liquid or
gaseous effluents and those used for the pur:.f:Lcatlon of
water, the H,0, solutions used in the foodstuffs industry

‘and, in particular, those used for disinfecting‘ packaging

“and containers.

Accord:.ng to an advantageous embodiment of the
invention, the aqueous solution of hydrogen peroxide can

be an agqueous bleaching bath containing hydrogen peroxide

-.:_in a concentration of between 0.5 and 50 g H,0,/100 g of

solution. Exaﬁxples of such bleaching baths are the
washing or bleaching liquors containing hydrogen peroxide
for textile materials and the bleaching ligquors contain-

ing hydrogen pefoxide for paper pulps.
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In the techniques for bleaching paper pulps using
aqueous solutions of hydrogen peroxide it can sometimes
prove advantageous. to pretreat the-"paper pulp to be
bleached with. ‘a pyrophosphate/aminop_olycarboxylate
compositioa of the same .type as those used in accordance
with the invention as defined hereinabove before carrying
out the bleaching treatment with hydrogen peroxide. This |
latter technique is particularly interesting when the
pulp to be bleached belongs to the category of high-yield
pulps. . .

' The J.nventn.on also relates to a process for
stab:.l:.z:.ng an aqueous solution of hydrogen perox:.de,
accord:.ng to which a composition conta:Ln:Lng a mlxture of
an alkal:. metal pyrophosphate or alkaline earth metal
pyrophosphate with a stabilizer belonging to the category

. of the am:.nopolycarboxvllc acids correspond:.ng to the

following general formula:

BoOC-CB; CHy-COOB

A /

N-(CHp)-CH-(CHy)y-N

VAR

HOOC-CHq OH . CHy-COOB

where x is an integer equal to 0, 1 or 2 and
._ ' y is also an integer equal to 0, 1 or 2;
or ‘salts of these acids is incorporated in the aqueous
solution. '
The invention has the  advantage of providing

aqueous solutions of hydrogen peroxide which have a long-

- term stability w,hich' is improved in respect of the

decomposition induced by heavy metal and transition metal
cat:Lons compared with known organic and inorganic stabil-
izers. The non-limiting examples which follow are given

with the aim of illustrating the invention.
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Examples 1R to 14

. Pagsivation of the equipment:
The equipment used in all of the examples which

will be given below was subjected'beforehand to a passi-
vation treatment with the aim 6f eliminating the inter-
fering.effect of impurities adsorbed on the surface in
contact with the stabilized hydrogen peroxide solutions
used.

To carry out this treatment, all of the glassware

' whlch may be brought into contact with H,0, was immersed

in a 65% by weight aqueous solution of HNOg and the whole

‘was kept at 75°C for 24 ‘hours.

. ' Long term stability tests
An 85% by weight aqueous qolutlon of hydrogen

peroxlder twice-distilled water, the stablllzer and a

.solutlon of metal ions containing FeCl3 and CuCl2 in a

ratio of 5 moles of FeCl, to 1 mole of Cucl2 were mlxed
in a1 1 conical flask passivated as described above..The.
amounts of the various components used were calculated to
make up 2 types of final mixture containing, respec-
tlvely, 35 g H202/100 g of solution and 70 g H,0,/100 g of

"solution as well as 5 mg of metals. (expressed as Fe + Cu)

per kg of solution and 250 mg of stablllzer {containing
100% of active material) per kg of solution.
The results obtained are given in Tables I (35%
by weight Hzoz) and II (70% by’welght Hzoz), which follow.
In Experiments 5R, 7, 12R and 14, where a mixture
of two stabilizers was used, 125 mg of each of the two
stabilizers was introdused per kg of solution.

The stabilizers used were, on the one hand,

'.1,3-diamino—2-hydroxypropaue-N,N,N',N'-tetraacetic acid .

(designated DPTA below) according to the invention and,
on the other hand, some known stabilizers which are not
in aCcordance with the invention and belong to 2 distinct
groups, that is to say a polyphosphonate manufactured by
Monsanto and sold under the brand name DEQUEST, and two
stabilizers of the inorganic type. These various stabi-
lizers were used on their own or as a mixture and have

been designated by the following abbreviations:
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PYRO : Na2H2P267 : sodium perphospha_te,

STAN : Na,SnO, : sodium stannate.

D2066 : diethylenetriaminepenta (Na methylenephosphonate),
where the abbreviation D2066 symbolizes the product
DEQUEST® from Monsanto. ' | -
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._Table I
Experiment | Nature of the -_Ané].jréié of t;hé'soluﬁion after
No. stabilizer 0 1 o 2 3 4
"'ni_ér'xtlhs'
B0, | Losses | H)0, Losses | - H,0, | Losses |HO0, | Losses H0, |Losses
% % % s | % % % % % %
R None 1349 o |20 sa3 | - - - - . -
2R PYRO 34.9 0 |24.4 30.1 '_.18.._2 47.9 |13.5 | 61.3 | 20.6 |- 69.6
3R DPTA {35.2] 0 2.4 | 3.2 1 - - - - - -
Ny D2066 35.0 |. 0 32_.3 7.7 '?;27.9 20.3 24.9° 28.9 | 20.5 41.4
5R _Dzoés+mo 3.9 | 0 |26.7 23.5 | '2'.1..4 38.7 |16.5 | 65.1 13.5 | 6.3
6R STAN |3a.5 0 |29.0 | 15.9 "_24."%1' 29._3'__ | 21._1; 38.8 | 16.7 | 51.6
7 DPTA+PYRO 349 ] o |35.0 0 35.0 0 3.4 | 0 ' 35.2 0

(*) after 1 day




Tab;? II
Experiment Nature of the Anélysié'of thé'sblﬁtion'after
No. stabilizer 0 i 2 - 3 4
monthg'
H0, |Losses | H0, '-I.p_sses" ‘W0, |Losses | B0, |Losses | H,0, | Losses|
% % % % s | % | % $ | % %
8R None 69.9 | 0 | o0t e7.1 | - - - - - -
9R PYRO - 69.7 0 58.7 15.8 | 48.3 3_0'."7 38.0 45..5' 31.1 | s55.4
10R DPTA 70.2 | 0 8.4 | 88.0 - - - - - -
11R D2066 70.3 1 o 66.5 5.4 60.2 | 14.4 - 56.0 |.20.3 | 48.9 30'_'.4'
12 nzoss‘mmb_ lesr | o 61.6 116 |s0.8| 27.1 | a7.5 | an.e | 2.1 39.6
13R STAN 170.3 o |e67 | 51 |60.2. 14.4 | 55.4 | 21.2° | 46.6 | 33.7
14. DPTA+PYRO 69.7 0 69.9 o 70.2 | 0 69.1 0.9 68.7 1.4

(*) after 1 day
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The results clearly show the synergistic effect

produced by DPTA-and PYRO in accordance with the soliution

according to the invention.
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CLATIMS _
1. Aqueous solution of hydrogen peroxide stabilized
by means of a composition'containing a stabilizer belong-
ing to the cateégory of the aminopoiycarboxylic acids,

" characterized in that the composition contains a mixture

of an alkali metal pyrophosphate or alkaline earth metal
pyrophosphate with ‘an aminopolycarboxylic acid corres-
ponding to the following general formula:

" BOOC—CHz . , ’ CHo-COOB

N

“N~(CBz)x-CH-(CHy)y-N

/1N

BOOC-CH, _ 0): ] CHZ-COOH.
where x is an integer equal to 0, 1 or 2 an&
: 'y is also an 1nteger equal to 0, 1 or 2;
or with a salt of this 301d. o
2. .Solution according toc Claim 1, characterized in
that x and y are such that their sum is not greater than
3.

- 3. - Solution according to Claimﬁl or 2, characterized

in that x and y have the same value.

5
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4, - Solution accordlng to Claim 1 or 2, characterlzed
in that one of the numbers x or y is zZero. - '
5. Solution according to any one of Claims 1 to 4,
characterlzed in that the proportion by weight of alkali
metal or alkaline earth metal pyrophosphate to aminopoly-
carboxylic acid or one of its salts is between 0.2 and
4.0. |

6. Solution according to Claim 3, characterized in

_that the aminopolycarboxylic acld is 1,3-diamino-

2-hydroxypropane-N,N,N’ ,N’ -tetraacetic acid.

7.  Solution according to any one of Claims 1 to 6,
characterized in that it is a commercially available
concentrated solutlon having a concentration by welght of
between 0.5 and 95% of hydrogen peroxide.

8. ~ Solution according to any one of Claims 1 to 6,
characterized in that it is a washing or bleaching bath

_—

U
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for textiles.

9. Solution according to any one of Claims 1 to 6,
characterized in that it is a bleaching liquor for paper
pulp. L

10. Process for sﬁabilizing an aqueous solution of

hydrogen peroxide by means of a-compositiqn containing a
stabilizer peionging to the category of the aminopoly-
carboxylic acids, characterized in that a mixture of an.
alkali metal pyrophosphate or alkaline earth metal
pyrophosphate with an aminopolycarboxylic acid corres-
pondihg.to,the following general formula:':"

- HOOC-CHy n . CHy-COOB

.

N-(CB3)x-CB-(CHp y-N -

/N

- HOOC-CHp : 'CHy-COOH

- where '~ x is an integer equal to 0, 1 or 2 and

) ié'also an integer equal to 0, 1 or 2;

or with a salt of this acid, is dincorporated in the

solution.



