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INTERNATIONAL STANDARD ISO 3431-1976 (E) 

Sodium fluoride primarily used for the production of 
aluminium - Determination of soluble sulphates content - 
Turbidimetric method 

1 SCOPE AND FIELD OF APPLICATION 

This International Standard specifies a turbidimetric 
method for the determination of the soluble sulphates 
content of sodium fluoride primarily used for the 
production of aluminium. 

The method is applicable to products of which the soluble 
sulphates content, expressed as S04, is greater than 
0,05 % (mlm). 

2 REFERENCE 

ISO 3428, Sodium fluoride for industrial use - Preparation 
and storage of test samples. 

3 PRINCIPLE 

Evaporation of a test Portion, in hydrochloric acid Solution, 
to dryness and dissolution of the residue in a hydrochloric 
acid Solution. 

Measurement of the turbidity obtained by precipitation, 
under weil-defined conditions, of barium sulphate. 

4 REAGENTS 

During the analysis, use only reagents of recognized analy- 
tical grade, and only distilled water, or water of equiv&nt 
purity. 

4.1 Hydrochlorit acid, p approximately IJ9 g/ml, about 
38 % (m/m) Solution or approximately 12 N. 

4.2 Barium chloride dihydrate, of uniform particle size 
between 0,50 and 1,25 mm, standardized by screening. 

It is essential that all preparations concerning the determi- 
nation and standardization shall be carried out using a 
product of the same particle size distribution. 

4.3 Hydrochlorit acid, approximately 1 N Solution. 

4.4 Sulphuric acid, Standard Solution, corresponding to 
0,200 g of SO4 per Iitre. 

Introduce 41,60 ml of 0,l N Standard volumetric sulphuric 
acid Solution into a 1 000 ml one-mark volumetric flask, 
dilute to the mark and mix. 

1 ml of this Standard Solution contains 0,2 mg of S04. 

4.5 Glycerol. 

4.6 Sodium chloride, 240 g/l acid solution. 

Dissolve 120 g of sodium chloride in 450 ml of water 
in a 500 ml one-mark volumetric flask. Add 10 ml of 
the hydrochloric acid Solution (4.1). Dilute to the mark 
and mix. 

5 APPARATUS 

Ordinary laboratory apparatus and : 

5.1 Spectrophotometer, or 

5.2 Photoelectric absorptiometer, f itted with f ilters 
giving only a negligible transmission below 450 nm and 
above 550 nm. 

6 PROCEDURE 

6.1 Test Portion 

Weigh, to the nearest 0,Ol g, 2 + 0,l g of the dried test 
Sample (see ISO 3428, sub-clause 2.3). 

6.2 Blank test 

Carry out a blank test at the same time as the determi- 
nation, following the same procedure and using the Same 
quantities of all the reagents as used for the determination, 
but replacing the test Portion by 2,5 ml of the Standard 
sulphuric acid Solution (4.4), corresponding to 0,5 mg of 
S04, added in order- to operate in the linear part of the 
calibration curve. 
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-XT compensatim soleatioFa. 

Add $0 each flask 5 mh o$ the hydrs@hI~ric ac$ 
sslution (43JF ao rni sf the giycerQ/ $4.5) and 10 j-g! 3-f +i: 
acid sodium chloride g38uanQn Q4.6), s-[iyp dihj-& :Q kl-e pl:g/< 
and mix. 

NOTE - Stagger he tests in oder tc2 adhere 23 d-ie eanfaet 
times indicated. 

.3 Turbidime trk measurements 

Carry out l%e turbidime-tric measuremen%s using thE spee- 
trophotometer (5.1), at a wavekngth of about 470 nm, OP 
the photoefectric absorptiometer (5.21, fitted vvith 
appropriate filters, after having adjusted tha instrumen-t 
to the optical zero against the compensation sokisn. 

se celk of suitable path lengrh. 

NOTE - Stir the sdutions by band before intrsducing iw the eek 

By means 0% the ealibration graph @Xb?-j, &tw-n-Gx -he 
CjUan$itv 0-f stoprate (SQ4) e~~~~e;p~l:;~~~>g 3-3 ?:be ya/ge ‘ 
t3f the turb~idimetric meastirement. 

Y-he sulphate eon-tent, expressed as 2 pfey~e~~:age fby mass 
0-f SC& is given by the formß$Ba 

X-------E 

mcl 

m-l - #f-n2 

-3.4 Prepara tion of graph 

Plot a graph having, for example, the sulphate contents, 
expressed as milligrams of SO4 in the total quantity 
(50 ml) of the Standard matching solutions, as abscissae 
and the corresponding walues of measurements as ordinates. 

mcl is the mass, in grams, 0-d the test psrtion (6.1); 

ml ie; the mass, in miIIigrams, 0-f sulphate fsund in the 
mB) 0-f the test sslution 64.1); 

m2 is the mass, in miliigrams, of sulphate found in the 
ml) of the blank test solution (6.2). NOTE - The calibration cuwe is linear onlly above 0,s mg of SQ. 
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ISO343'L1976 (EI 

8 TEST REPORT 

The test report shall include the following particulars : 

a) the reference of the method used; 

b) the results and the method of expression used; 

C) any unusual features noted during the determina- 
tion; 

d) any Operation not included in this International 
Standard, or in the International Standard to which 
reference is made, or regarded as optional. 

ANNEX 

ISO PUBLICATIONS RELATING TO SODIUM FLUORIDE FOR INDUSTRIAL USE 
AND SODIUM FLUORIDE PRIMARILY USED FOR THE PRODUCTION OF ALUMINIUM 

SODIUM FLUORIDE FOR INDUSTRIAL USE 

ISO 2831 - Determination of water-insoluble matter. 

ISO 2832 - Determination of moisture content. 

ISO 2833 - Determination of fluorine content - Modified Willard-Winter method. 

ISO 3428 - Preparation and storage of test samples. 

SODIUM FLUORIDE PRIMARILY USED FOR THE PRODUCTION OF ALUMINIUM 

ISO 3429 - Determination of iron content - 1 ,IO-Phenanthroline photometric method. 

ISO 3430 - Determination of silica content - Reduced molybdosilicate spectrophotometric method. 

ISO 3431 - Determination of soluble sulphates content - Turbidimetric method. 

ISO 3566 - Determination of chlorides content - Turbidimetric method. 

ISO 4278 - Determination of carbonates content - Gravimetric method. 
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