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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 3430 was drawn up by Technical Committee 
ISO/TC 47, Chemistry, and was circulated to the Member Bodies in February 1974. 

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

Austria India 
Belgium I reland 
Bulgaria Israel 
Chile Italy 
Egypt, Arab Rep. of Poland 
France Portugal 
Germany Romania 
Hungary South Africa, Rep. of 

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

No Member Body expressed disapproval of the document. 

0 International Organkation for Standardkation, 1976 l 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 3430-1976 (E) 

Sodium fluoride primarily used for the production of 
aluminium - Determination of silica content - Reduced 
molybdosilicate spectrophotometric method 

1 SCOPE AND FIELD OF APPLOCATION 

This International Standard specifies a spectrophotometric 
method, using the reduced molybdosilicate, for deter- 
mining the silica content of sodium fluoride primarily 
used for the production of aluminium. 

The method is applicable to croducts of which the P,Ot, 
content does not exceed 0,02 % (m/m). 

2 REFERENCE 

ISO 3428, Sodium fluoride for Mldustrial use -- Preparatiot, 
and storage o f test samples. 

3 PRINCIPLE 

Alkaline fusion of a test Portion by means of a mixture 
of sodium carbonate and boric acld. Solution of the 
fused mass in excess nitric acid so that the pH of the 
final Solution is between 0,3 and 0,5 aftei being diluted 
to 250 ml. 

Formation, in a suitable aliquot portion, of the oxidized 
molybdosilicate (yellow) under weil-defined conditions 
of acidity, concentration of reagents, tempet-ature and 
time. 

Selective reduction of the complex in a high acidity sul- 
phuric medium and in the presence of tartaric acid to 
eliminate interference fiom phosphot us. Distul bing influ- 
ence of fluorine is eliminated by the ptesence of boric 
acid. 

Spectrophotometric measurement of the coloured complex 
at a wavelength of maximum absorption (about 815 nm). 

4 REAGENTS 

During the analysis, use only reagents of recognized analyti- 
cal grade, and only redistilled water. 

4.1 Sodium carbonate, anhydrous. 

4.2 Boric acid (H, B03). 

4.3 Nitrit acid, approximately 8 N Solution. 

Dilute 540 ml of nitric acid solution, p approximately 
1,40 g/ml, about 68 % (m/m) Solution, with water to 
1 000 ml and mix. 

4.4 Sodium molybdate, 195 g/l (0,8 M approximately) 
Solution. 

Dissolve, in a beaker made of material free from silica, 
19,5 g of sodium molybdate dihydrate (Na2Mo04.2H20) 
in hot water and, after cooling, dilute to 100 ml and mix. 
Transfer the Solution to a bottle made of material free from 
silica and, if necessary, filter before use. 

4.5 Tartaric acid, 100 g/l Solution. 

Dissolve 10 g of tartaric acid in water, dilute to 100 ml and 
mlx. 

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

4.6 Sulphuric acid, approximately 16 N solution. 

Carefully add 450 ml of sulphuric acid, p approximately 
1,84 g/ml, about 96 % (mlm) Solution, to about 500 ml 
of water. Cool, dilute to 1 000 ml and mix. 

4.7 R 

Eithei 

4.7.1 

12 91 

a) 
in 

[educing Solution 

of the following solutions may be used : 

4-amino- 3-hydroxynaphthalene- 1-sulphonic acid, 
Solution. 

Dissolve 7 g of anhydrous sodium sulphite ( Na2S03) 
50 ml of water. Add 1,5 g of 4-amino- 3-hydroxy- 

naphthalene- 1 -sulphonic acid (C, ,H, NO,S); 

b) Dissolve 90 g of sodium disulphite (Na2S205) in 
900 ml of watet-. 

Mix the two solutions a) and b), dilute to 1 000 ml and 
mix. Filter if necessary and store in an amber-coloured 
hottle made of material free from silica, in a cool place. 
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ISO 3430-1976 (E) 

4.7.2 Ascorbic acid, 20 g/l Solution. aikaline solutions, use only vessels made of material free 
from silica. 

Dissolve 2 g of ascorbic acid in water, dilute to 100 ml 
and mix. Ordinary laboratory apparatus and 

Stove the Solution 
silica and protect it 

in a bottle made of material free from 
I ight. 

5.1 Platinum dish, with a flat bottom, diameter approxi- 
mately 70 mm, height approximately 35 mm, fitted with 
a platinum lid. 

from 

Prepare this so!ution at the time of use. 

5.2 Electric furnace, capable of being controlled 
at 550 f 25 “C. 

4.8 Silica Standard Solution, corresponding to 0,500 g 
of SiO, per litre. 

Into a platinum crucible, weigh, to the nearest 0,001 g : 5.3 Electric furnace, capable of being controlled 
at 750 + 25 ‘C. - either 0,500 g of Si02 obtained from pure silicic 

acid (H,Si03), heated to constant mass at 1 000 ‘C 
(i.e. until two consecutive weighings do not differ 
by more than 1 mg) and cooled in a desiccator; 

5.4 pH mete r, fitted with 
a calomel re ference electu 

a glass meas uring elec trode and 
vity 0,05 pH unit. -Ode, sensiti 

- or 0,500 g of finely ground pure qu artz, previously 
heated at 1 000 “C for 1 h and cooled in a desiccator. 

5.5 Spectrophotometer. 

6 PROCEDURE 
Add to the crucible 5 g of the sodium carbonate (4.1). Mix 
thoroughly using a platinum spatula, and fuse carefully 
until a clear, transparent melt is obtained. 

6.1 Test Portion 

Weigh, to the nearest 0,001 g, 1 g of the dried test Sample 
(see ISO 3428, sub-clause 2.3). Allow to cool, add hot water to the crucible, heat gently 

to complete the dissolution and transfer the Solution 
quantitatively into a beaker made of material free from 
silica. Cool, dilute to about 500 ml and transfer 
quantitatively to a 1 000 ml one-mark volumetric flask, 
dilute to the mark and mix. Transfer immediately to a 
bottle made of material free from silica. 

1 ml of this Standard Solution contains 0,500 mg of SiO,. 

6.2 Preparation of calibration yraph 

6.2.1 Prepara tion of the base sah tion 

Into the platinum dish (5.1), weigh 

- 24 g of the sodium carbonate (4.1) 

- 8 g of the boric acid (4.2) 
4.9 Silica, Standard Solution, corresponding to 0,020 g 
of SiOZ per Iitre. and mix carefully, using a platinum spatula. Cover the dish 

with its lid and place it in the electric furnace (5.2) con- 
trolled at 550 t 25 OC, until the reaction has ceased, taking 
care to isolate the dish from the floor of the furnace, using 
a support that does not involve the risk of introducing 
impurities (platinum support for preference). 

Take 40,O ml of the Standard silica Solution (4.8), place in 
a 1 000 ml one-mark volumetric flask, dilute to the mark 
and mix. 

1 ml of this Standard Solution contains 0,020 mg of SiO,. 
Then transfer the dish to the electric furnace (5.3) con- 
trolled at 750 f 25 ‘C, isolating it, as before, from the 
floor of the furnace. DO not allow the dish to stay in this 
furnace for more than 5 min. Remove the dish from the 
furnace and allow to cool in air. Add boiling water to the 
dish and heat gently to complete dissolution. 

Prepare this Solution at the time of use. 

4.10 Silica, Standard Solution, corresponding to 0,005 g of 
SiO* per litre. 

Take 50,O ml of the Standard silica Solution (4.9), place in 
a 200 ml one-mark volumetric flask, dilute to the mark and 
mix. 

After cooling slightly, transfer slowly the contents of the 
dish to a beaker made of material free from silica, of 
suitable capacity, containing 40 ml of the nitric acid 
Solution (4.3). Carefully wash the dish and lid with 36 ml 
of the nitric acid Solution, then successively with hot 
water, collecting the washings in the sarne beaker; heat 
gently for a few minutes at a temperature near to the 
boiling Point. 

1 ml of this Standard Solution contains 0,005 mg of SiO*. 

Prepare this Solution at the time of use. 

5 APPARATUS Cool somewhat and transfer quantitatively to a 200 ml 
one-mark volumetric flask. After cooling dilute to the 
mark and mix. 

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

Transfer the solu tion 
material free f rom sil ica. 

immediately to a bottle made of 
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ISO 3430-1976 (El 

6.2.2 Preliminary test for the control and adjustment 
ofpH 

Transfer 20,O ml of the base Solution (6.2.1) to a beaker of 
suitable capacity. 

Add to the beaker 15 ml of water, 15 ml of the Standard 
silica Solution (4.10) 5 ml of the sodium molybdate 
solution (4.4), mix and check the pH value with the pH 
meter (5.4). This value should be between 0,85 and 0,90, 
but if not, adjust the pH by slowly adding, drop by drop, 
the nitric acid Solution (4.3) by means of a graduated 
pipette or burette, mixing after each drop. Dilute, if 
neces sary, so that the final vol ume of the solution, after 
the i ntrod uction of the nitric acid Solution, is approxi- 
mately 65 ml and check that the pH value is between 
0,85 and 0,90. 

Note the vol ume of nitric acid Solution (4.3) 
correct the p H an d discard the preliminary test 

used to 
Solution. 

6.2.3 Preparation of the Standard colorimetric solutions, 
for spec troph ot ometric measurements carried out with 
cells of 1 cm 0 Pt ical path length. 

Into each of a series of Si\ 100 ml beakers made of 
material free from silica, place 20 ml of the base 
Solution (6.2.1) and then add the quantity of the nitric 
acid Solution (4.3) used to correct the pH in the prelimi- 
nary test (6.2.2). 

Then add the volumes of the Standard silica Solution 
(4.10) shown in the following table : 

Standard silica solution 

(4 10) 

! Corresponding mass of 
Si02 

1 I 
_- -.--.--.- b--. - -- ~.. --.-. -- ----__-.-- - 

rnl I IV{] 
l 

spectrophotometric measurements using the spectro- 
Photometer (5.5) at a wavelength of maximum absorption 
(about 815 nm), after having adjusted the instrument to 
zero absorbance against the compensarion Solution. 

NOTE - Carefully calibrate the cells used for the measurements. 

6.2.6 Plotting of the calibration graph 

Plot a graph having, for example, the masses, expressed in 
milligrams of silica (SO,) per 100 ml of Standard colori- 
metric Solution, as abscissae and the corresponding values 
of absorbance as ordinates. 

6.3 Determination 

6.3.1 Preparation of the test solution 

6.3.1.1 FUSION OF THF TEST PORTION 

Into the platinum dish (5.1), weigh 12 g of the sodium 
carbonate (4.1) and 4 g of the boric acid (4.2). Mix care- 
fully. Add the test Portion (6.1) and mix the whole 
quantity carefully, using a platinum spatula. 

Cover the dish with its lid and place it in the electric fur- 
nace (5.2) controlled at 550 t 25 OC, taking the precaution 
of isolating it from the floor of the furnace using a support 
that does not involve the risk of introducing impurities 
(platinum support for preference). Maintain at 550 t 25 ‘C 
until the reaction subsides (time required : approxi- 
mately 30 min). 

Then transfer the dish to the electric furnace (5.3) 
controlled at 750 + 25 OC, isolating it from the floor of 
the furnace in the Same manner as before. 

t J 
I 

, 

0” 0 

5,O 0,025 
IO,0 0,050 
15,o 0,075 i 

t 
20,o 0,100 
25,0 0,125 , 

4 1 

’ Compensation solu t ion 

Then dilute the Solution in each beaker to approximately 

Leave the dish in this furnace for 30 min, making Sure that 
the temperature of 750 + 25 “C is maintained for at least 
20 min. 

6.3.1.2 DISSOLVING THE FUSED MASS 

Remove the dish from the furnace and allow to cool in 
air. Add boiling water to the dish, heating moderately until 
dissolution occurs. 

60 ml. 

6.2.4 Colour developmen t 

To each beaker add 5 ml of the sodium molybdate Solution 
(4.4), mix and allow to stand for between 15 and 25 min at 
20 to 25 “C. Then add 5 ml of the tartaric acid Solution 
(4.5), 11 ml of the sulphuric acid Solution (4.6) and finally 
2 ml of the reducing Solution (4.7.1 or 4.7.2) and mix. 
Transfer the Solution quantitatively to a series of 100 ml 
one-mark volumetric flasks made of material free from 
silica, dilute to the mark and mix. 

After cooling slightly, transfer slowly the contents of the 
dish to a beaker made of material free from silica, of a 
suitable capacity, containing 20 ml of the nitric acid 
Solution (4.3). 

Dissolve the residue (mainly, iron(lll) Oxide) still adhering . 
to the Walls of the dish with 18 ml of the nitric acid 
Solution (4.3) and carefully wash the dish and lid in hot 
water, transferring the whole mixture to the same beaker. 

Heat for a few minutes at a temperature approachiny . 
boiling Point until complete dissolution occurs. Allow to 
cool slightly. When the Solution is tepid, transfer it quanti- 
tatively to a 250 ml one-mark volumetric flask cool, dilute 
to the mark and mix. Transfer the Solution immediately to 

6.2.5 Spectrophotometric measurements 

After IO min, but not longer than 40 min, carry out the a bottle made of material free from silica. 
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PI-oceed as specified i?i 6.32. 
32.1 TAKING 0F ALIOUOT PARTS 

Take twcl 50,o nd ali ust parts from the test Solution 
(6.3.1.2) and place in two beakers sf suitable capacity, 
rnade 06 material free fmm silica. By refewxx to the calibration graph (6.2.6), dekemif~ the 

mass of silica em-esponding to the value of tk spectm-o- 
photometric rneasurernent on the allqüot psi-t of the ‘iest 
solution, and on the blank test dtAmr>. 

6.3.2.2 R~ELIMINA~~Y TEST Fof3 THE CONTROL 

AND ADJUSTMENT OF f3H 

Add 5 rnl of the sodiurn rnolybdate Solution (4.4) to one 0-F 
the aliquot parts of the test Solution and mix. 

The silica content, expressed as a pei.centage k~j mass oi 
SKI,, is given by the formuta 

m-l -- m2 250 100 mq in. L. -. 
1 000 A-so”mo 2 m(J 

Check the pl-l value using the pl-l rneter (5.4), adjust to a 
walue sf between 0,85 and O,90 as specified in 6.2.2 and 
discard this Solution . 

.s.e.=Q: COLOUR DEVELOPMENT is the i-nass, in gr-ai-ns, of tt-16: test portiori (6.I ); 

7% the other aliquot part of the test Solution, add the 
quantity of the nitric acid Solution (4.3) used to correct 
the pt-l in the prelirninary test (6.3.2.2) and rnix. Dilute, 
id necessary, to about 60 rni and mix. 

Then proceed as specified in 6.2.4. 

m1 is the mass, in milligrams, of siiica (NI,) found ii-I 
the aliqwt par-t of the test soiwtkm; 

IM2 Es the 

the csrresp 

mass, i 
onding 

fl miilig 

aliquot 

ran-6 
par-t 

, 0-f sil 
0-f y;/lC 

ica (Si&) tocrrrd irr .L 
1s 1 a t-l k 7’ (3 s i s 0 l u t i 0 r-t . 

6.3.2.4 $PECTRO~HOTOMETRBC MEASUREMENT 

Carry out the spectrophotornetric measurernent according 
to the procedure specified in 6.2.5, after having adjusted 
the instrurnent to zero absorbance against water. 

The test repot-t shall include the foiiowwq pal-tiwiai-s : 

ai the reference of the method t:sed; 

1 the results and the triethod of exp~-Esseort LWXP; 
6.3.3 Blank test 

any unusua3 

nation; 
featu res noted du ring fix: &:tzr r-ni- 

.3.3.% PREPARATION 0F THE S0~u-610~ 

Prepare the blank test solution according to the procedure 
specified in 6.2.1, using only half of the quantities of 
reagents indicated, and dilute to a final volume of 250 rnl. 

d) any opei-ation not ineluded in th~s Lot:! 17atioiyai 
Standard or in the lntemationai Standard tcz vvhich 
reference is rnade, CN- wgalded as optimai. 
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