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FOREWORD 

ISO (the International Organization for Standardization) is a worldwide federation 
of national Standards institutes (ISO member bodies). The work of developing 
International Standards is carried out through ISO technical committees. Every 
member body interested in a subject for which a technical committee has been set 
up has the right to be represented on that committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated 
to the member bodies for approval before their acceptance as International 
Standards by the ISO Council. 

International Standard ISO 4321 was developed by Technical Committee 
ISO/TC 91, Sw-face active agents, and was circulated to the member bodies in 
August 1975. 

lt has been approved by the member bodies of the following countries : 

Australia Pr-an 
Austria ltaly 
Belgium Japan 
Canada Netherlands 
Egypt, Arab Rep. of New Zealand 
France Poland 
Germany Romania 
Hungary South Africa, Rep. of 
I ndia Spain 

Switzerland 
Thailand 
Turkey 
United Kingdom 
U .S.A. 
U.S.S.R. 
Yugoslavia 

No member body expressed disapproval of the document. 

0 International Organkation for Standardkation, 1977 l 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 4321-‘1977 (E) 

Washing powders - Determination of active Oxygen content - 
Titrimetric method 

0 INTRODUCTION 

Because of the specificity of washing powders and the 
relative stability of peroxyhydrates, the dissolution of 
washing powders is likely to be incomplete and may result 
in a loss of Oxygen; these disadvantages have been avoided 
by adoption of a particular method of dissolution 
appropriate to the determination of active Oxygen content. 

1 SCOPE 

This International Standard specifies a method for the 
determination of the active Oxygen content of commercial 
washing powders. 

2 FIELD OF APPLICATION 

This method may be used for determining peroxyhydrates, 
for example sodium Perborate; it should not be used for 
washing powders which contain, in addition to peroxy- 
hydrates, products which react with acid permanganates 
under the analytical conditions. 

The method may be used in the presence of (ethylene- 
dinitrilo)tetraacetic acid (EDTA) or other chelating agents 
of the Same type, provided that the concentration of these 
products does not exceed 1 % (m/m). 

3 REFERENCE 

ISO 607, Surface active agen ts - De tergen ts - Methods 
of Sample division. 1 ) 

4 PRINCIPLE 

Co-reduction, with liberation of Oxygen, of the peroxy- 
hydrate and potassium permanganate in an acid Solution. 

NOTES 

1 The relatively long induction period that may occur with 
certain washing powders may be avoided by adding manganese 
sulphate. 

2 Bismuth nitrate complexes with the EDTA or with any other 
amine acetate-based chelating agent, thus removing all possible 
interference. 

3 If aluminium sulphate is added, a preferential reaction with the 
condensed Phosphates may be obtained, and the formation of a 
complex with the manganese ions, which may occur in certain 
cases and which may lead to an end-point that is not sharp, may be 
avoided. 

5 REAGENTS 

During the analysis, use only reagents of recognized 
analytical grade and only distilled water or water of 
equivalent purity. 

5.1 Aluminium sulphate, octadecahydrate 
[AI,(S0,),.18H,O]. 

5.2 Sulphuric acid, Solution containing bismuth and 
manganese. 

Dissolve 2 g of bismuth nitrate pentahydrate 
[Bi(N0,),.5H,O] and 4 g of manganese sulphate mono- 
hydrate (MnS0,.H20) [or an equivalent quantity of tetra- 
or pentahydrate (MnS0,.4H20 or MnS0,.5H,O)] in 
1 000 ml of a 5 N sulphuric acid Solution. 

5.3 (If necessary) Sulphuric acid, Solution containing 
aluminium, bismuth and manganese. 

Dissolve 50 g of the aluminium sulphate (5.1), 5 g of 
bismuth nitrate pentahydrate and 5 g of manganese 
sulphate monohydrate in 1 000 ml of a 5 N sulphuric acid 
Solution. 

5.4 Potassium permanganate (KMnO,), freshly standard- 
ized, approximately 0,l N Standard volumetric Solution. 

6 APPARATUS 

Ordinary Iaboratory apparatus and 

6.1 One-mark volumetric flask, of capacity 1 000 ml, 
complying with the requirements of ISO 1042. 

6.2 Conical flask, of capacity 500 ml, complying with the 
requirements of ISO 1773. 

6.3 Mechanical stirrer. 

1) In preparation. (Revision of lSO/R 607.) 
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7 SAMPLING 9 EXPRESSION OF RESULTS 

The laboratory samp le of washing powd er shal l be prepared 
and stored accord i ng to the instructions given i n ISO 607. 

9.1 Method of calculation 

The active Oxygen content of the washing powder is given, 
as a percentage by mass, by the for mula 

V x T x 8,0 

m 8 PROCEDURE 

8.1 Test Portion 
V is the volume, in millilitres, of the Standard 
volumetric potassium permanganate Solution (5.4) used 
for the determination; 

Weigh, to the nearest 0,Ol g, about 10 g of the Iaboratory 
Sample. 

T is the exact normal i ty of the Standard volumetric 
potassium perma nganate soluti on (5 .4) used; 8.2 Determination 

m is the mass, in grams, of the test Portion (8.1). 
NOTES 

1 The determination shall be carried out as quickly as possible 
after dissolution of the test Portion. 

2 With regard to the prescribed procedure for dissolution of the 
test Portion, the usual rules of use of volumetric glassware are not 
respected here; in fact, a compromise has been adopted which 
allows the test Portion to be dissolved in an appropriate manner, 
depending on the nature of the determination. 

9.2 Repeatability 

The maximum differente between the results of two deter- 
minations carried out in rapid succession on the same 
product by the same analyst, using the same apparatus, 
should not exceed 1,3 % of the mean value found for an 
active Oxygen content of about 2 % (mlm). 

Transfer the test Portion (8.1) to a 2 000 ml beaker. Fill 
the one-mark volumetric flask (6.1) to the mark with water 
at 35 to 40 “C and add to the test Portion, allowing a few 
seconds for drainage. Stir vigorously with the stirrer (6.3) 
for 3 min to dissolve the test Portion, apart from possible 
small amounts of insoluble silicate, etc. (Solution L,). 

9.3 Reproducibility 

The maximum differente between results obtained on the 
same Sample, in two different laboratories, should not 
exceed 5 % of the mean value found for an active Oxygen 
content of about 2 % (mlm). 

During the Operation of dissolution, place 50 ml of the 
sulphuric acid Solution (5.2) in the conical flask (6.2) and 
add the potassium permanganate Solution (5.4), drop by 
drop, with constant swirling until a permanent pale pink 
coloration appears. 

10 TEST REPORT 

The test report shall include the following particulars : 

a) all information necessary for the 
of the sampl e; 

complete identif i- 
cation 

Using a pipette, take 100,O ml of Solution L, and transfer 
ittothe conical flask. b) the refer ‘ence of the 

International Standard); 
method used (reference to this 

Titrate with th e potassium permanganate solutio n (5.4) 
until a pale pink colour, persisting for at least 15s,a ppears. 4 the results and the method of expression used; 

the test conditions; 
If the end-point is not sharp, repeat the determination in 
the presence of about 1 g of the aluminium sulphate (5.1) 
or using, for example, 20 ml of the sulphuric acid solution 
(5.3). 

e) any operational details not included in this Inter- 
national Standard or regarded as optional, as well as 
any incidents likely to have affected the results. 
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