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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 Iiaison with ISQ 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 4313 was drawn up by Technical Committee 
lSO/TC 91, Surface active agents, and this second edition was circulated to the 
Member Bodies in August 1975. 

lt has been approved by the Member Bodies of the following countries : 

Austral ia Iran 
Austria I taly 
Belgium Japan 
Brazil Netherlands 
Canada New Zealand 
Egypt, Arab Rep. of Poland 
France Portugal 
Germany Romania 
India South Africa, Rep. of 

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

No Member Body expressed disapproval of the document. 

0 International Organkation for Standardization, 1976 l 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 4313-1976 (E) 

Washing powders - Determination of total phosphorus(V) 
Oxide content - Quinoline phosphomolybdate gravimetric 
method 

1 SCOPE AND FIELD OF APPLICATION 

This International Standard specifies a gravimetric method 
for the determination of the total phosphorus(V) Oxide 
content of commercial washing powders. 

2 REFERENCE 

ISO 607, Surface active agents - Detergents - Methods of 
Sample division. ) 

3 PRINCIPLE 

Hydrolysis of polyphosphates by nitric acid. Precipitation 
of Phosphates in the form of quinoline phosphomolybdate 
in acetone solution. Drying and weighing of the precipitate. 

4 REAGENTS 

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

4.1 Nitrit acid, p 2. approximately 1,40 g/ml, about 68 % 
(mlm) or approximately 14 N solution. 

4.2 Citromolybdic reagent. 

4.2.1 Dissolve 70 g of sodium molybdate dihydrate 
(Na2 Mo04.2H20) in 150 ml of water in a 400 ml beaker. 

4.2.2 Dissolve 60 g of citric acid monohydrate 
(CeHg07.H20) in 150 ml of water in a 1000 ml beaker 
and add 85 ml of the nitric acid Solution (4.1). 

4.2.3 Pour Solution (4.2.1) into Solution (4.2.2), while 
stirring. 

4.2.4 Place 100 ml of water in a 400 ml beaker and add 
35 ml of the nitric acid Solution (4.1), followed by 5 ml of 
pure quinoline. 

4.2.5 Pour Solution (4.2.4) into Solution (4.2.3), while 
stirring, and allow to stand overnight. Without rinsing 
with watet-z), filter all the liquid through the filter crucible 
(5.6) into the 1 000 ml one-mark volumetric flask (5.2). 

4.2.6 Add to Solution (4.2.5) 280 ml of acetone, dilute 
to the mark with water and mix. 

5 APPARATUS 

Ordinary Iaboratory apparatus and 

5.1 Polyethylene beakers, of capacity 400,600, 1 000 and 
2 000 ml. 

A polyethylene beaker is preferable to a glass beaker, as the 
active Solution has to be prevented from coming into 
contact with glass if determination of the silica content is 
also to be carried out. 

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

5.3 One-mark volumetric flask, of capacity 100 ml, 
complying with the requirements of ISO 1042. 

5.4 One-mark pipettes, of capacity 5, 10, 20, 25 and 
50 ml, checked periodically and complying with the 
requirements of Class A of ISO/R 648. 

5.5 Filter flask, of capacity 500 ml. 

5.6 Filter crucible, with sintered glass disks having a 
porosity of Pl6 (Pore size index 10 to 16pm), complying 
with the requirements of ISO 47933). Before use, dry this 
crucible for 1 h in the oven (5.7), controlled at 260 k 20 OC, 
and cool in a desiccator. 

5.7 Oven, capable of being controlled at 260 2 20 “C. 

5.8 Mechanical stirrer. 

1) In preparation. (Revision of ISO/R 607.1 

2) lf necessary, the first portions should be passed through the filter crucible again until a clear filtrate is obtained. 

3) In preparation. 
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ISO 4313-1976(E) 

after it has been sucked dry. Finally, pack the precipitate 
thoroughly in the filter crucible (5.6), place it in the oven 
(5.7), controlled at 260 k 20 OC, and heat for 1 h. Remove 
the crucible from the oven, cool in a desiccator and weigh. 

6 SAMPLING 

The laboratory Sample of washing powder shall be prepared 
and stored according to the instructions given in ISO 607. 

Repeat the processes of heating, cooling and weighing until 
two successive weighings do not differ by more than 
0,001 g. 

7 PROCEDURE 

7.1 Test Portion 
NOTE - lt is advisable to leave the filter crucible to cool in the 
desiccator for the same length of time Prior to weighing the 
precipitate as the crucible was left before weighing. 

Weigh, 
Sample. 

to the nearest 0,Ol g, about 10 g of the laboratory 

7.2 Determination 7.3 Blank test 

Transfer the test Portion (7.1) to the 2 000 ml beaker (5.1). 
Fill the one-mark volumetric flask (5.2) 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 
(5.8) for about 3 min so as to dissolve the test Portion, 
apart from possible small amounts of insoluble silicate, etc., 
(Solution L, ). 

In parallel with the determination, carry out a blank test 
following the same procedure and using the same quantities 
of all the reagents but omitting the test Portion. The mass 
of the precipitate should not be greater than 1,5 mg. If it is 
greater, renew the reagents. 

8 EXPRESSION OF RESULTS 

Take 25,0 ml of the test Solution (Lt) by means of the 
25 ml pipette (5.4), transfer to the 100 ml one-mark 
volumetric flask (5.3) and dilute to the mark with water 
(Solution L2). 

8.1 Method of calculation 

The total phosphorus(V) Oxide content of the washing 
powder, expressed as a percentage by mass, is given by 
the formula Using one of the pipettes (5.4), take a volume of Solution 

L2, containing between 5 and 20 mg of phosphorus(V) 
Oxide (for example 20 ml for a washing powder containing 
about 20 % (m/m) of phosphorus(V) Oxide). 

(m1 -m2) ~0,032 07 x 1 000 x 100 x 100 

Vx25xmo 

Transfer this Solution to 600 ml tall-form beaker. Add 
15 ml of the nitric acid Solution (4.1) and dilute to about 
100 ml. Cover the beaker with a watch-glass, bring the 
contents gently to the boil and keep boiling gently foi 
30 min. 

im1 -m,) x 12 828 - - 
Vxm, 

w here 

m0 is the mass, in grams, of the test Portion (7.1) 

If necessary, filter the Solution to remove any silica that 
may have been precipitated and wash the filter with a 
volume of water corresponding approximately to the 
amount evaporated during the hydrolysis. 

m1 is the mass, in grams, of the quinoline phospho- 
molybdate precipitate obtained in (7.2) ; 

m2 is the mass, in grams, of the precipitate obtained 
in the blank test (7.3); 

Place the beaker containing the warm Solution in a fume 
cupboard and add 50 ml of the citromolybdic reagent 
(4.2), without stirring. Cover with a watch-glass and heat 
immediately with a suitable apparatus (not a flame) so 
that a temperature of about 75 “C (incipient boiling) is 
reached in 10 to 15 min. Maintain this temperature for 
not more than 30 s. 

V is the volum e, in millilitres, of solution L2 
the determinatio W 

for 

0,032 07 is the mass, in grams, of phosphorus(V) 
Oxide corresponding to 1 g of quinoline phospho- 
molybdate [(C9H7N)3H3 (P04.12Mo03)]. 

Remove the beaker from the heater and allow to cool to 
ambient temperature, stirring it three or four times while 
it is cooling. Allow the precipitate that has formed to settle. 

8.2 Repeatability 

The maximum differente found between the 
determinations carried out simultaneously 

results of two 
or in rapid 

Fit the filter crucible (5.6), which has been previously 
weighed, on the flask (5.5) with a vacuum connection. 

succession on the same Sample, by the Same analyst using 
the same apparatus, shall not exceed 0,5 % for 
phosphorus(V) Oxide contents between 18 and 30 % (m/m). 

Transfer the decanted Solution to the crucible, leaving 
as much of the precipitate as possible in the beaker. Wash 
the precipitate six times by decanting it, using 30 ml of 
water each time. Transfer the precipitate quantitatively 
to the crucible with the aid of a wash-bettle. In Order to 
do this, wash the beaker four times with water, adding 
each Portion of the washing water to the crucible only 

8.3 Reproducibility 

The differente between the results obtained with the same 

2 
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9 TEST REPORT 

The test report shall include the following particulars : 

a) all 
of the 

information necessary for complete identification 

b) the reference of the method used; 

ISO 43134976 (E) 

c) the results and the method of expression used; 

d) the test conditions; 

e) any operations not included in this International 
Standard, or regarded as optional, as well as any 
incidents likely to have affected the results. 

3 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 43

13
:19

76

https://standardsiso.com/api/?name=1e2188af5bba7ee01c4a3f8113eb804a


This page intentionally left blank 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 43

13
:19

76

https://standardsiso.com/api/?name=1e2188af5bba7ee01c4a3f8113eb804a

