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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 3361 was drawn up by Technical Committee 
ISOßC 47, Chemistry, and circulated to the Member Bodies in January 1974. 

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

Belgium India 
Bulgaria Israel 
Chile I taly 
Czechoslovakia Netherlands 
Egypt, Arab Rep. of New Zealand 
France Pol and 
Germany Romania 
Hungary South Africa, Rep. of 

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

No Member Body expressed disapproval of the document. 

0 International Organkation for Standardkation, 1975 l 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 33614975 (E) 

Phosphoric acid for industrial use - Determination of soluble 
silica content - Reduced molybdosilicate spectrophotometric 
method 

3 SCOPE AND FIELD OF APPLICATION 

This International Standard specifies a reduced molyb- 
dosilicate spectrophotometric method for the deter- 
mination of the soluble silica content of phosphoric acid 
for industrial use. 

The method tan be used for the determination of 1 pg of 
soluble silica (SiO,) in the presence of 20 mg of P205. It is 
thus, for example, applicable to the determination of 
soluble silica (Si02) contents greater than 30 mg/kg if the 
phosphoric acid contains 60 % of P20s. 

2 ‘PRINCIPLE 

Depolymerization of any polymerized silica by treatment 
with hydrofluoric acid and boric acid. Formation of the 
oxidized molybdosilicate (yellow) under weil-defined 
conditions of acidity (PH 1 ? 0,OS). 

Selective reduction of the complex in a strong sulphuric 
acid medium in the presence of oxalic acid to eliminate 
interference by Phosphates. 

Spectrophotometric measurement of the coloured complex 
at the wavelength of maximum absorption (about 795 nm). 

3 REAGENTS 

During the analysis, use only reagents of recognized 
analytical reagent grade and only redistilled water. 

3.1 Sulphuric acid, approximately 4 N Solution. 

3.2 Sulphuric acid, approximately 16 N Solution. 

3.3 Sodium molybdate, 274 g/l Solution. 

Dissolve 27,4 g of sodium molybdate dihydrate 
(Na~Mo0q~2H20) in warm water in a beaker of material 
free from silica, of suitable capacity, and, after cooling, 
dilute to 100 ml. Transfer. the Solution to a bottle of 
material free from silica and filter, if necessary, before use. 

3.4 Oxalic acid, 100 g/l Solution. 

Store this Solution in a bottle of material free from 
sil ica. 

3.5 Ascorbic acid, 25 g/l Solution. 

Dissolve 25 g of ascorbic acid in water and dilute to 
100 ml. 

Store the Solution in a bottle of material free from silica 
and protect it from light. 

Prepare this Solution at the time of use. 

Or as an alternative : 

3.6 Reduction Solution 

3.6.1 Dissolve 7 g of anhydrous sodium sulphite (Na2S03) 
in 50 ml of water. Then add 1,5 g of 4-amino-3-hydroxy- 
naphthalene-l -sulphonic acid (CIoHg NO& and dissolve 
by grinding. 

3.6.2 Dissolve 90 g of anhydrous sodium metabisulphite 
(Na&05) in 900 ml of water. 

3.6.3 Mix the two solutions 3.6.1 and 3.6.2 and dilute to 
1 000 ml. Filter if necessary, and store in an opaque bottle 
of material free from silica, in a cool place. 

3.7 Sodium fluoride, 20 g/l Solution. 

Store this Solution in a bottle of material free from silica. 

3.8 Boric acid, Solution saturated at ambient temperature. 

3.9 Standard silica Solution, corresponding to 0,200 g of 
SiOZ per litre. 

Weigh, to the nearest 0,001 g, 0,200 g of SiO*, obtained by 
heating pure silicic acid (H2Si03) at 1 000 “C until 
constant mass (that is to say, until two consecutive 
weighings do not differ by more than 1 mg) and cooling in a 
desiccator, into a platinum crucible of convenient capacity. 
Add 2 g of anhydrous sodium carbonate to the crucible. 
Mix weil, preferably with a platinum spatula, and carefully 
fuse the mixture. Add warm water directly to the crucible, 
heat gently until the contents are completely dissolved and 
transfer quantitatively to a beaker of material free from 
silica, of suitable capacity. 

Cool, dilute the Solution to about 500 ml, transfer 
quantitatively to a 1 000 ml one-mark volumetric flask, 
dilute to the mark and mix. Transfer the Solution 
immediately to a bottle of material free from silica. 
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1 ml of this Standard Solution contains 0,200 mg of Si02. 

3.10 Standard silica Solution, corresponding to 2,00 mg 
of SiO, per litre. 

Place 10,O ml of the Standard silica Solution (3.9) in a 
1 000 ml one-mark volumetric flask, dilute to the mark and 
mix. 

1 ml of this Standard Solution contains 2,0 pg of SiOZ. 

Prepare this Solution at the time of use. 

4 APPARATUS 

Ordinary laboratory apparatus and 

4.1 Beakers, 50 ml capacity, of material free from silica. 

4.2 One-mark volumetric flasks, 50 ml, fitted with 
Stoppers, of material free.from silica. 

4.3 pH meter, fitted with a glass measuring electrode 
calomel reference electrode, sensitivity 0,05 pH unit. 

and a 

4.4 Spectrophotometer. 

NOTE - The glassware shall be thoroughly washed, taking the 
necessary precautions, with chromic acid, thoroughly rinsed with 
water and finally with redistilled watet-. DO not dry either in 
an oven or by means of compressed air. 

5 PROCEDURE 

5.1 Test portion and preparation of the test Solution 

Weigh by differente, to the nearest 0,000 2 g, a quantity of 
the test Sample containing a maximum quantity of about 
1,3 g of P,Oc$ 

Place in a 1 000 ml one-mark volumetric flask, dilute to the 
mark and mix. Transfer the Solution immediately to a dry 
receiver of material free from silica, filtering, if necessary, 
through a dry filter Paper. 

5.2 Blank test 

Carry out a blank test at the same time as the 
determination, following the same procedure and using the 
same quantities of all the reagents as used for the 
determination, but replacing the volume of the test Solution 
by the same volume of water. 

5.3 Preparation of the calibration graph 

5.3.1 Preliminary test for control and correction of the pH 

Place 10,O ml of the Standard silica solution (3.10) in one 
of the beakers (4.1). Add the quantity of water to bring the 
volume to 15 ml and then 5,0 ml of the sodium molybdate 
Solution (3.3), 1 ml of the sodium fluoride Solution (3.7) 
and 5 ml of the boric acid solution (3.8), mix and measure 
the pH with the pH meter (4.3). Adjust the pH to 
1 0 + 0 05 by adding slowly, using a graduated pipette or a f - ? 

burette, drop by drop, mixing after each addition, the 
necessary quantity of the sulphuric acid solution (3.1) 
(normally about 4,5 ml). 

Record 
for the 

the volume of the 
and pH correction 

sulphur 
d iscard 

ic 
th 

(3.1) acid Solution 
e Solution. 

used 

5.3.2 Preparation of the Standard colorimetric solutions, 
for photometric measurements carried out with cells of 4 or 
5 cm Optical path length. 

Into a series of six of’the beakers (4.1) place the v olumes of 
the s tandard silica Solution (3.10) indicated i n the followi n9 
table. 

Standard silica solution Cortesponding mass of 
(3.10) Si02 

ml PSI 

0” 0 

zo 4,o 

4,o 8,O 
60 12,0 

84 16,O 

10,o 20,o 

* Compensation Solution. 

Add to each beaker the quantity of water necessary to 
bring the volume to 15 ml and then the volume of the 
sulphuric acid Solution (3.1) used for the pH correction in 
the preliminary test (5.3.1) and mix. Add 1 ml of the 
sodium fluoride Solution (3.7) and allow to stand for 5 min. 

5.3.3 Colour development 

Add to each beaker 5 ml of the boric acid Solution (3.8) 
and 5,0 ml of the sodium molybdate Solution (3.3). Mix 
and allow to stand for 10 min. Add 5 ml of the oxalic acid 
Solution (3.4) and 8 ml of the sulphuric acid Solution (3.2) 
and allow to stand for 2 min. Add 2 ml of the ascorbic acid 
Solution (3.5) or, as an alternative, 2 ml of the reduction 
Solution (3.6), and allow to stand for 10 min. Transfer the 
solutions quantitatively to a series of the 50 ml one-mark 
volumetric flasks (4.2) dilute to the marks and mix. 

5.3.4 Spectropho tometric measuremen ts 

Carry out the spectrophotometric measurements with the 
spectrophotometer (4.4), at the wavelength of maximum 
absorption (about 795 nm), after having adjusted the 
instrument to zero absorbance against the compensation 
Solution. 

NOTE - Carefully calibrate the cells used for the measurements. 

5.3.5 Prepara tion o f the calibra tion graph 

Plot a graph having, for example, the masses, expressed in 
m icrograms, of silica (Si&) contained in 50 ml of the 
Standard colorimetric solutions as abscissae and the 
corresponding values of absorbance as ordinates. 
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5.4 Determination 

5.4.1 Treatment of the test solution 

Place a known, accurately measured, volume of not more 
than 15 ml of the test Solution (5.1), containing not more 
than 20 mg of P205 and of which the silica content is 
between 0 and 20 vg, into one of the beakers (4.1). Add 
the quantity of water necessary to bring the volume to 
15 ml, then the volume of the sulphuric acid Solution (3.1) 
used for the pH correction in the preliminary test (5.3.1) 
and 1 ml of the sodium fluoride Solution (3.7). Mix and 
allow to stand for 5 min. 

Y .4.2 Colour developmen t 

Develop the colour by the procedure specified in 5.3.3. 

5.4.3 Spectrophotometric measurements 

Carry out the spectrophotometric measurements by the 
procedure specified in 5.3.4 and at the same wavelength, 
after having adjusted the instrument to zero absorbance 
against water. 

6 . EXPRESSION OF RESULTS 

By means of the calibration graph (see 5.3.5), determine 
the masses of silica corresponding to the values of the 
spectrophotometric measurements on the aliquot Portion 
of the test Solution and on the blank test solution, taken for 
the colour development. 

The soluble silica content, expressed in milligrams of silica 
(SiO,) per kilogram, is given by the formula 

m1--1)72 
XD 

mo 

where 

MO is the mass, in grams, of the test Portion (5.1); 

ml is the mass, in micrograms, of silica (SiO2) found in 
the aliquot Portion of the test Solution taken for the 
colour development; 

m2 is the mass, in micrograms, of silica (Si02) found in 
the blank test Solution; 

D is the ratio between the volume of the test Solution 
and the volume of the aliquot Portion taken for the 
colour development. 

7 TEST REPORT 

The test report shall include the following particulars : 

i-3) 

b) 

the reference of the method used; 

the results and the method of expression used; 

4 any 
mination 

unusual features 

d) any Operation not included 
Standard, or regarded as optional. 

during deter- 

in this International 
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ANNEX 

PUBLICATIONS RELATING TO PHOSPHORIC ACID FOR INDUSTRIAL USE 

ISQ/R 847 - Determination of sulphate content - Volumetric method. 

ISO/R 848 - Determination of Calcium content - Volumetric method. 

ISO/R 849 - Determination of iron content - 2,2’-bipyridyl spectrophotometric method. 

ISO 2997 - Determination of sulphate content - Method by reduction and titrimetry. 

ISO 3359 - Determination of arsenic content - Silver diethyldithiocarbamate photometric method. 

ISO 3360 - Determination of fluorine content - Alizarin complexone and cerium chloride photometric method. 

ISO 3361 - Determination of silica content - Reduced molybdosilicate spectrophotometric method. 

ISO 3706 - Determination of total. phosphorus(V) Oxide content - Quinoline phosphomolybdate gravimetric method. 

ISO 3707 - Determination of Calcium content - Flame atomic absorption spectrophotometric method. 

ISO 3708 - Determination of chlorides content - Potentiometric method. 

ISO 3709 -Determination of oxides of nitrogen content - 3,4-xylenol photometric method. 
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