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FOREWORD 

IS0 (the International  Organization for Standardization)  i s a worldwide federation 

of national  standards insti tutes (IS0 Member Bodies) .  The work of developing 

International  Standards i s carried out through IS0 Technical  Commi ttees.  Every 

Member Body interested in a subject for which  a Technical  Commi ttee has been set 

up has the right to be represented on that Commi ttee.  International  organizations,  

governmental  and non-governmental ,  in  l iaison wi th ISO,  also take part in  the work.  

Draft International  Standards adopted by the Technical  Commi ttees are ci rculated 

to the Member Bodies for approval  before their acceptance as International  

Standards by the IS0 Counci l .  

Prior to 1 972,  the resul ts of the work of the Technical  Commi ttees were publ ished 

as IS0 Recommendations;  these documents are now in  the process of being 

transformed into International  Standards.  As  part of this process,  Technical  

Commi ttee I SO/TC 47 has reviewed IS0 Recommendation  R 1 620 and found i t 

technical ly sui table for transformation.  International  Standard IS0 1 620 therefore 

replaces IS0 Recommendation  R 1 620-1 970 to which  i t i s technical ly identical .  

IS0 Recommendation  R 1 620 was approved by the Member Bodies of the 

fol lowing countries :  

Austral ia 

Austria 

Belgi um 

Brazi l  

Chi le 

Czechoslovakia 

Egypt,  Arab Rep.  of 

France 

Germany 

Greece 

Hungary 

India 

I ran 

Israel  

I taly 

Netherlands 

New Zealand 

Norway 

Peru  

Poland 

Romania 

South  Africa,  Rep.  of 

Spain  

Sweden 

Swi tzerland 

Thai land 

Turkey 

Uni ted Ki ngdom 

U.S.S.R.  

Yugoslavia 

The Member Body of the fol lowing country expressed disapproval  of the 

Recommendation  on technical  grounds :  

Canada 

No Member Body disapproved the transformation of I SO/R 1 620 into an 

International  Standard.  

8 I nternational  Organization for Standardization,  1 976 0 

Printed in  Swi tzerland 



INTERNATIONAL STANDARD IS0 1 620-1 976 (E)  

Cryol i te,  natural  and  arti ficial  -  Determination  of si l ica 

content -  Reduced molybdosi l icate spectrophotometric 

method 

1  SCOPE AND FIELD OF APPLICATION 

This International  Standard speci fies a reduced 

molybdosi l icate spectrophotometric method for the deter-  

mination of the si l i ca content of natural  and arti ficial  

cryol i te and of natural  and synthetic materials having a 

molar ratio (NaF/AI  Fa)  between 3 and 1 .7 approximately.  

The method i s appl icable to products the phosphorus(V)  

oxide (P205)  content of which  does not exceed 

0,02 % (m/m) .  

1 .1  Special  case (under study)  

Phosphorus(V)  oxide contents greater than 0,02 % (m/m) .  

2 REFERENCE 

IS0 1 61 9,  Cryol i te,  natural  and arti ficial  -  Preparation and 

storage of test samples.  

3 PRINCIPLE 

Alkal ine fusion of a test portion by means of a mixture of 

sodium carbonate and boric acid.  Dissolution of the fused 

mass in  excess ni tric acid so that the final  pH of the 

solution i s between 0,7 and 0,9 after di lution to 500 ml ,  or 

between 0.3 and 0,5 after di lution to 250 ml .  

Formation,  in  a sui table al iquot,  of the (yel low)  oxidized 

molybdosi l icate under clearly defined condi tions of acidi ty,  

concentration of reagents,  temperature and time.  

Selective reduction of the complex in  a high-acidi ty 

sulphuric medium and in  the presence of tartaric acid.  

Spectrophotometric measurement of the reduced coloured 

complex at a wavelength  of about 81 5 nm.  

4 REAGENTS 

During the analysis,  use only reagents of recognized 

analytical  grade and only redisti l led water.  

4.1  Sodium carbonate,  anhydrous.  

4.2 Boric acid (H,BO, ) .  

4.3 Ni tric acid,  approximately 8 N  solution.  

Di lute 540 ml  of ni tric acid,  p approximately I ,40 g/ml ,  

about 68 % (m/m)  solution,  wi th  water to 1  000 ml .  

4.4 Sodium molybdate,  1 95 g/l  solution (0,8 M  approxi-  

mately) .  

In  a polytetrafluoroethylene (PTFE)  beaker,  dissolve 1 9,5 g  

of sodium molybdate dihydrate (NapMo0, .2H,0)  in  hot 

water and,  after cool ing,  di lute to 1 00 ml .  

Transfer the solution to a bottle made of si l ica-free material  

and,  i f necessary,  fi l ter before use.  

4.5 Tartaric acid.1 00 g/l  solution.  

4.6 Sulphuric acid,  approximately 1 6 N  solution.  

Careful ly add 450 ml  of sulphuric acid,  p approximately 

I ,84 g/ml ,  about 96 % (m/m)  solution,  to about 500 ml  of 

water.  Cool ,  di lute to 1  000 ml  and mix.  

4.7 Reducing solution.  

Use ei ther of the fol lowing two solutions :  

4.7.1  4-Amino-3-hydroxy-I-naphthalene sulphonic acid,  

1 ,5 g/l  solution.  

a)  Dissolve 7 g  of anhydrous sodium sulphi te 

(Na,SOa)  in  50 ml  of water.  Add I ,5 g  of 4-amino-3-  

hydroxy-I-naphthalene sulphonic acid  (C,oH,NO,S) .  

b)  Dissolve 90 g  of anhydrous sodium metabisulphi te 

(Na,S205)  in  900 ml  of water.  

Mix the two solutions a)  and b) ,  di lute to 1  000 ml  

and mix.  Fi l ter i f necessary.  

Store in  a cool  place in  an amber-coloured bottle made of 

si l ica-free material .  

4.7.2 Ascorbic acid,  20 g/l  solution.  

Prepare this solution just before use.  

1  
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4.8 Si l ica,  standard solution corresponding to 0,500 g of 

SiO,  per l i tre.  

Into a platinum crucible of sui table capaci ty,  weigh,  to the 

nearest 0,001  g,  ei ther 

-  0,500 g of SiO,  obtained from pure si l i cic acid 

(H,SiO, ) ,  igni ted at 1  000 “C to constant mass,  i .e.  unti l  

the resul ts of two consecutive weighings,  after cool ing 

each time in a desiccator,  do not di ffer by more than 

0,001  g,  or 

-  0,500 g of finely ground pure quartz,  previously 

igni ted at 1  000 ‘C for 1  h  and cooled in a desiccator.  

Add to the crucible 5 g  of the sodium carbonate (4. 1 ) .  Mi x 

thoroughly,  preferably wi th a platinum spatula,  and fuse 

careful ly.  Add hot water to the crucible,  heat gently to 

complete the dissolution and transfer the solution 

quanti tatively into a beaker made of si l ica-free material .  

Cool ,  di lute to about 500 ml ,  transfer quanti tatively to a 

1  000 ml  one-mark volumetric flask,  di lute to the mark and 

mix.  Transfer immediately to a bottle made of si l i ca-free 

material .  

1  ml  of this standard solution contains 0,500 mg  of SiO, .  

4.9 Si l ica,  standard solution corresponding to 0,020 g of 

SiOz per l i tre.  

Transfer 40.0 ml  of the standard si l i ca solution (4.8)  to a 

1  000 ml  one-mark volumetric flask,  di lute to the mark and 

mix.  

1  ml  of this standard solution contains 0,020 mg  of SiOz.  

Prepare this solution just before use.  

4. 1 0 Si l ica,  standard solution corresponding to 0,005 g of 

SiO,  per l i tre.  

Transfer 50,O ml  of the standard si l i ca solution (4.9)  to a 

200 ml  one-mark volumetric flask,  di lute to the mark and 

mix.  

1  ml  of this standard solution contains 0,005 mg  of Si02.  

Prepare this solution just before use.  

5 APPARATUS 

Ordinary laboratory apparatus and 

5. 1  Platinum dish,  flat bottomed,  of diameter approxi -  

mately 70 mm and height approximately 35 mm,  fi tted 

wi th a platinum l id.  

5.2 Electric furnace,  capable of being control led 

at 550 i  25 “C.  

5.3 Electric furnace,  capable of being control led 

at 740 f 25 “C.  

5.5 Spectrophotometer.  

NOTE - Glassware shal l  be careful ly washed wi th  hot  chromic-  

sulphuric acid,  taking al l  necessary precautions,  thoroughly ri nsed 

wi th water and final ly wi th  redisti l led water.  I t should not be dried.  

Avoid  the use of glass vessels for alkal i ne solutions.  

6 PROCEDURE 

6. 1  Test porti on 

Weigh,  to the nearest 0,001  g,  exactly 1  g  of the test 

sample,  dried at 1 1 0 “C (see 3.3 of IS0 1 61 9) .  

6.2 Preparation of  the cal ibration graph  

6.2.1  Preparation of the base solution 

Weigh into the platinum dish (5.1 )  1 2 g  of the sodium 

carbonate (4. 1 )  and 4 g  of the boric acid (4.2) ,  and mi x 

careful ly,  preferably wi th a platinum spatula.  

Cover the dish wi th i ts l id and place i t i n  the electric 

furnace (5.2) ,  control led at 550 f 25 “C,  taking care to 

isolate the dish from the floor of the furnace.  Maintain at 

550 f 25 “C unti l  the reaction subsides.  

NOTE - Avoid contact of the plati num vessel  wi th refractory 

materials.  To i solate i t from the floor of the furnace,  use,  for 

example,  platinum supports.  

Transfer the dish  to the electric furnace (5.3) ,  control led at 

750 f 25 “C,  taking care to i solate i t,  as before,  from the 

floor of the furnace.  I t must  not stay at this temperature 

for more than 5 min.  Remove the di sh from the furnace 

and al low to cool  in  ai r.  

Add boi l ing water to the dish and heat gently to complete 

dissolution.  

After cool ing sl ightly,  transfer the contents of the dish to a 

PTFE beaker of sui table capaci ty,  containing 20 ml  of the 

ni tric acid solution (4.3) .  Careful ly wash the dish and l id 

wi th 1 8 ml  of the ni tric acid solution and then wi th hot 

water,  col lecting the washings in the PTFE beaker;  heat 

gently for a few minutes at a temperature near to the 

boi l ing point.  

Al low to cool  somewhat and transfer the solution 

quanti tatively to a 1 00 ml  one-mark volumetric flask.  After 

cool ing,  di lute to the mark and mix.  

6.2.2 Prel iminary test for the control  and adjustment of 

PH  

Transfer 20 ml  of the base solution (6.2.1 )  to a beaker of 

sui table capaci ty.  Add to the beaker 1 5 ml  of water,  1 5 ml  

of the standard si l i ca solution (4. 1 0)  and 5 ml  of the 

sodium molybdate solution (4.4);  mi x and check the pH 

value wi th the pH meter (5.4) .  

This value should l ie between 0,85 and 0,90.  I f i t does not,  

adjust the pH by slowly adding,  drop by drop,  by means 

of a graduated pipette or burette,  mixing  after each 5.4 pH  meter.  
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addition,  the required quanti ty of the ni tric acid  solution 

(4.3) .  Di lute,  i f necessary,  so that the final  volume of the 

solution,  after the addi tion of the ni tric acid solution,  i s 

65 ml  and again check the pH value (between 0,85 and 

0,901 .  

Note the volume of the ni tric acid solution added to correct 

the pH and discard the solution.  _ 

6.2.3 Preparation of the standard calorimetric solutions,  

for spectrophotometric measurements using a cel l  having 

an optical  path length of 1  cm 

Into each  of a series of si x 1 00 ml  one-mark volumetric 

flasks,  place 20 ml  of the base solution (6.2.1 )  and then add 

the volume of the ni tric acid  solution (4.3)  used to adjust 

the pH in  the prel iminary test (6.2.2) .  

Then add to the flasks the volumes of the standard si l i ca 

solution (4.1 0)  shown in  the fol lowing table :  

Standard si l ica Corresponding  mass of 

solution  (4.1 0)  SiO,  

ml  mq 

0” 0 

5,O 0,025 

1 0.0 0,050 

1 5.0 0,075 

20.0 0, 1 00 

25.0 0, 1 25 

*  Compensation  solution.  

Di lute the solutions to approximately 60 ml .  

6.2.4 Colour development 

To each flask,  add 5 ml  of the sodium molybdate solution 

(4.4) ,  mix and al low to stand for 1 5 to 25 min  at 20 to 

25 “C.  Then add 5 ml  of the tartaric acid  solution (4.5) ,  

1 1  ml  of the sulphuric acid  solution (4.6)  and final ly 

2 ml  of the reducing solution (4.7.1  or 4.7.2) .  Mix,  di lute 

to the mark and mix again.  

6.2.5 Spectrophotometric measurements 

After 1 0 min  but not longer than 40 min,  carry out the 

spectrophotometric measurements by means of the 

spectrophotometer (5.5)  at a wavelength  of about 81 5 nm,  

after having adjusted the instrument to zero absorbace 

against the compensation  solution.  

NOTE - Cal ibrate accurately the cel ls used for the measurements.  

6.2.6 Plotting the cal ibration graph 

Plot a graph having,  for example,  as abscissae,  the values,  

in  mi l l igrams,  of SiOp per 1 00 ml  of standard calorimetric 

solution,  and,  as ordinates,  the corresponding values of the 

absorbances.  

6.3 Determination 

6.3.1  Preparation of the test solution 

6.3.1 .1  FUSION OF THE TEST PORTION 

Into the platinum dish  (5.1 ) ,  weigh 1 2 g  of the sodium 

carbonate (4.1 )  and 4 g  of the boric acid (4.2) ,  and mix 

careful ly.  Add the test portion (6.1 )  and mi x the whole 

quanti ty careful ly,  preferably wi th  a platinum spatula.  

Cover the dish  wi th  i ts l id  and place i t in  the electric 

furnace (5.2) ,  control led at 550 f 25 ‘C,  taking the 

precaution of isolating the dish  from the floor of the 

furnace by means of a support from which  there i s no ri sk 

of introducing impuri ties.  

Maintain  at 550 + 25 “C unti l  the reaction subsides (time 

required :  approximately 30 min) .  

Then transfer the dish  to the electric furnace (5.3) .  

control led at 750 + 25 “C,  taking care to isolate i t from 

the floor of the furnace in  the same manner as before.  

The dish  shal l  stay at this temperature for 30 min  and the 

operator must ensure that the temperature of 750 + 25 ‘C 

is maintained for at least 20 min.  

6.3.1 .2 DISSOLUTION OF THE FUSED MASS 

Remove the dish  from the furnace and al low to cool  in  ai r.  

Add boi l ing water to the dish,  heating moderately unti l  

dissolution occurs.  

After cool ing sl ightly,  transfer the contents of the dish  to 

a beaker (for example PTFE)  of sui table capaci ty,  

containing 20 ml  of the ni tric acid solution (4.3) .  

Dissolve the residue (mainly i ron(l l l )  oxide)  sti l l  adhering 

to the wal ls of the dish,  wi th  1 8 ml  of the ni tric acid  

solution and careful ly wash  the dish  and l id  in  hot water,  

col lecting the washings in  the plastics beaker.  

Heat for a few minutes at a temperature approaching 

boi l ing point unti l  complete dissolution occurs.  Al low to 

cool ,  transfer the solution quanti tatively to a 250 ml  one-  

mark volumetric flask,  di lute to the mark and mix.  

Transfer the solution immediately to a flask made of si l ica.  

free material .  

6.3.2 Coloured reaction 

6.3.2.1  TAKING OF ALIQUOT PORTIONS 

Take two 50,O ml  al iquot portions from the test solution 

(6.3.1 .2)  and place one in  a beaker of sui table capaci ty and 

the other in  a 1 00 ml  one-mark volumetric flask.  

6.3.2.2 PRELIMINARY TEST FOR THE CONTROL 

AND ADJUSTMENT OF pH 

Add 5 ml  of the sodium molybdate solution (4.4)  to 

the al iquot portion of the test solution in  the beaker 

and mix.  Check the pH value using the pH meter 

(5.4) ,  adjust to a value of between 0,85 and 0,90 as 

speci fied in  6.2.2 and discard this solution.  

3 
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6.3.2.3 COLOUR DEVELOPMENT 

To the al iquot portion of the test solution in  the 1 00 ml  

one-mark volumetric flask,  add the volume of the ni tric 

acid  solution (4.3)  used to adjust the pH in  the 

prel iminary test (6.3.2.2) ,  adjust the volume to about 

60 ml  and mix.  Then proceed wi th  development of the 

coloured reaction as speci fied in  6.2.4.  

6.3.2.4 SPECTROPHOTOMETRIC MEASUREMENT 

Carry out the spectrophotometric measurement according 

to the procedure speci fied in  6.2.5,  after having adjusted 

the instrument to zero absorbance against water.  

6.3.3 Blank test 

6.3.3. 1  PREPARATION OF THE SOLUTION 

Prepare the blank test solution according to the procedure 

speci fied in  6.2.1 ,  but di lute to a final  volume of 250 ml .  

6.33.2 COLOUR DEVELOPMENT 

Develop the colour as speci fied in  6.3.2.3.  

6.3.3.3 SPECTROPHOTOMETRIC MEASUREMENT 

Carry out the spectrophotometric measurement as speci fied 

in  6.3.2.4.  

7 EXPRESSION OF RESULTS 

By reference to the cal ibration graph (see 6.2.5) ,  determine 

the quanti ties of si l ica corresponding to the values of the 

spectrophotometric measurements of the al iquot portion 

of the test solution and of the blank test solution.  

The si l ica (SiOz)  content,  expressed as a percentage by 

mass,  i s given  by the formula 

(mo 
500 mo-m,  

-m, )  x -=p 
1  000 2  

where 

m,  i s the mass,  in  mi l l i grams,  of si l ica (SO, )  found in  

the al iquot portion of the test solution (containing 

0,200 g of the dried test sample)  taken for the deter-  

mination;  

ml  i s the mass,  in  mi l l i grams,  of si l ica (SiOz)  found in  

the corresponding al iquot portion of the blank test 

solution.  

8 TEST REPORT 

The test report shal l  i nclude the fol lowing particulars :  

a)  the reference of the method used;  

b)  the resul ts and the method of expression used;  

c)  any unusual  features noted during the deter-  

mination;  

d)  any operations not included in  this International  

Standard or in  the International  Standard to which  

reference i s made,  or regarded as optional .  
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ANNEX 

IS0 PUBLICATIONS RELATING TO CYROLITE,  NATURAL AND ARTIFICIAL 

IS0 1 61 9 -  Preparation and storage of test samples.  

IS0 1 620 -  Determination of si l ica content -  Reduced molybdosi l icate spectrophotometric method.  

IS0 1 693 -  Determination  of fluorine content -  Modi fied Wi l lard-Winter method.  

IS0 1 694 -  Determination  of i ron content -  1  , lO-Phenanthrol ine photometric method.  

IS0 2366 -  Determination  of sodium content -  Flame emission  and atomic absorption spectrophotometric methods.  

IS0 2367 -  Determination  of aluminium content -  8-Hydroxyquinol ine gravimetric method.  

IS0 2830 -  Determination of aluminium content -  Atomic absorption method.  

IS0 3391  -  Determination of calcium content -  Flame atomic absorption method.  

IS0 3392 -  Determination of water content -  Electrometric method.  

IS0 3393 -  Determination of moisture content -  Gravimetric method.  

IS0 4277 -  Evaluation of free fluorides content -  Conventional  ti trimetric method.  

IS0 4280 -  Determination of sulphates content -  Barium sulphate gravimetric method.  

IS0 .  .  . ,  -  Sampl ing.  
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