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of national standards institutes (ISO member bodies). The work of developing
International Stahdards is carried out through ISO technical committees. Every
member body interested in a subject for which a technical committee has been set
o be represented on that committee. International organizations,
non-governmental, in liaison with ISO, also take part in the work.
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INTERNATIONAL STANDARD

1ISO 4280-1977 (E)

Cryolite, natural and artificial, and aluminium fluoride for
industrial use — Determination of sulphate content — Barium

sulphate gravimetric method

1 Scop

LA}

This Intgrnational Standard specifies a barium sulphate
gravimetrfic method for the determination of the sulphate
content ¢f cryolite (natural and artificial) and aluminium
fluoride flor industrial use.

2 FIELD OF APPLICATION

The method is applicable to products having sulphate
contents,| expressed as sulphur trioxide (SOj), equal to or
greater tHan 0,1 % (m/m).

3 REFERENCES

ISO 1619, Cryolite, natural and artificial — Preparation and
storage of test samples.

1SO 2929, Aluminium fluoride for industrial use- —
Preparatipn and storage of test samples.

4 PRINCIPLE

Alkaline fusion of a test portion with 'a_mixture of sodium
carbonatg¢ and boric acid. Extraction‘ef the fused mass with
perchlori¢ acid solution and precipitation of the sulphate
ions with barium chloriden i@ an acidified medium.
Filtratior] of the precipitate,/ calcination at 850 °C and
weighing fof the residue,

5 REAQENTS

During the_analysis, use only reagents of analytical grade
and only distilled water or water of equivalent purity.

5.7 Silver nitrate, 5 g/I nitric acid selution.

Dissolve 0,5 g of silver nitrate ¢in_a little yater, add 10 ml
of nitric acid solution, p approximately 1,40 g/ml, dilute to
100 ml with water and mixt

6 APPARATUS
Ordinary laboratory apparatus, and

6.1 Platinum dish, flat bottomed, diametgr approximately
75 mm,yheight approximately 30 mm, with a platinum lid.

6.2 Platinum crucible, diameter approximately 30 mm,
height approximately 30 mm.

6.3 Electric oven, controlled

at 110+ 2 °C.

capable of bding

6.4 Electric furnace, capable of bging controlled
at 850 * 20 °C.

7 PROCEDURE

WARNING — Carry out the evaporation pf the perchloric
acid under a well ventilated fume hood or in a fume cup-
board in the absence of ammonia or hpitrous vapours.

7.1 Test portion

Weigh, to the nearest 0,000 1 g, in the platinum dish (6.1),
about 1 g of the dried test sample (see 3.3 of ISO 1619 or
2.3 of 1SO 2925).

5.1 Sodium carbonate, anhydrous.
5.2 Boric acid.

5.3 Perchloric acid, p approximately 1,67 g/ml, about
70 % (m/m) solution.

5.4 Hydrochloric acid, approximately 6 N solution.

5.5 Sulphuric acid, p approximately 1,84 g/ml, about
96 % (m/m) solution.

5.6 Barium chloride dihydrate (BaCl,.2H,0), 122g/I
solution, approximately 1 N solution.

7.2 Determination

7.2.1 Fusion of the test portion

Add 3,75 g of the sodium carbonate (5.1) and 1,25 g of the
boric acid (5.2) to the platinum dish (6.1) containing the
test portion (7.1). Mix carefully and cover the dish with the
lid.

Place the covered dish in the electric furnace (6.4),
controlled at 850 % 20 °C, and maintain the dish at this
temperature for about 30 min. Prevent the dish from
touching the furnace shelf by placing it on a suitable
support.
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7.2.2 Preparation of the test solution

Remove the dish from the furnace and allow it to cool

H iv Add 25 m! of the perchloric acid solution (5.3) and

in air. AGG 25 M1 O7 Tne perCnicriC aCiG soCution 13.5)

15 ml of water and, having replaced the lid, heat until
the contents of the dish are completely dissolved. Remove
the lid and carefully wash any residue into the dish with
hot water. Gently evaporate the contents of the dish to
dryness on a hot-plate. Allow to cool. Add 10 ml of the
hydrochloric acid solution (5.4). Heat until the residue
is compieteily dissolved and transfer the contents of the

dish quantitativel

7.3 Blank test

Carry out a blank test at the same time as the
determination, following the same procedure and using

aeleriihnaudy ocedu

the same quantities of all the reagents as used for the
determination, but omitting the test portion.

8 EXPRESSION OF RESULTS

The suiphate content, expressed as a percentage by mass

to a 600 ml beaker, washing with hot

water until the Molume of the solution is about 300 ml.

7.2.3 Precipitatiqn of sulphates

Heat the solution| to boiling and slowly add, with stirring,
20 ml of the boil|ng barium chioride solution (5.6). Cover
the beaker with § clock-glass and allow the precipitate to
settle for about 16§ h at ambient temperature.

7.2.4 Filtration,

Filter the settle
filter paper (por

ralcination and weighing

precipitate on a fine-texture, ashless
diameter approximately 0,4 to 1 um).

Wash the precipiftate first by decantation, and transfer

it to the filter p

per, washing it with boiling water until

10l of the filtfate remain clear for 5 min after adding
10 ml of the silver nitrate solution (5.7).

Place the filter

baper and its contents in the platinum

crucible (6.2), which has been previously heated in the

furnace (6.4) at

about 850 °C, cooled in a desiccator

and weighed. Dry in the electric oven (6.3), controlléd
at 110 £2°C, fdr about 1h, and calcine in the electric
furnace (6.4), firkt at low temperature to avoid burning

of the paper, th

bn at 850 % 20 °C for 30 min.SAllow to

cool in a desiccqtor to ambient temperature\and, if the

calcined precipita

If the calcined
presence of graph

e is white, weigh.

brecipitate appears drey, indicating the
tic carbon, moistef-it with a few drops of

the sulphuric acig solution (5.5),%teplace it in the furnace

and calcine at 85
in a desiccator to

) + 20 °C for.allout 15 min. Allow to cool
bmbient temperature and weigh.

of sulphur trioxide {(505), 1s given by the formula

(m, —m ;) x100x0,343 0

mg

34,30 (m, —m,)

My

where

v

mg is the mass, in~gfams, of the test portion (7.

m, is the massi.in grams, of the barium sulphate found
in the blank test (7.3);

m, s the mass, in grams, of the barium sulphafe found
in the‘determination (7.2);

0343 0 is the factor for conversion of BaSO, [to SO;.

9 TEST REPORT

The test report shall include the following particulaf

»

a) the reference of the method used;

b) the results and the method of expression use;

c) any unusual features noted during the ¢etermi-

nation;

d) any operation not included in this Interpational
Standard or in the International Standards t¢ which
reference is made, or regarded as optional.
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ANNEX

ISO PUBLICATIONS RELATING TO CYROLITE, NATURAL AND ARTIFICIAL,
AND ALUMINIUM FLUORIDE FOR INDUSTRIAL USE

ITE, NATURAL AND ARTIFICIAL

1SO 1619 — Preparation and storage of test samples.

ISO 1620 — Determination of silica content — Reduced molybdosilicate spectrophotometric method.

1SO 1698

I1ISO 169
1SO 236
1SO 236
ISO 283
1SO 339
1SO 339
1SO 339
ISO 427
1SO 428
1SO 593
1SO 593
ISO...

ALUMIN
I1SO 236
1SO 236
1SO 236
1SO 292
1SO 339
1SO 339
ISO 427
1SO 428

4280-1977 (E)

—Determimatiom ot froorecomtent—Modifred-Witard=-Winter-method:
i — Determination of iron content — 1,10-Phenanthroline photometric method.
b — Determination of sodium content — Flame emission and atomic absorption spectrophotometric
7 — Determination of aluminium content — 8-Hydroxyquinoline gravimetric method.
D — Determination of aluminium content — Atomic absorption method.
— Determination of calcium content — Flame atomic absorption method.
D — Determination of water content — Electrometric method.
B — Determination of moisture content — Gravimetric method.
 — Conventional test for evaluation of free fluorides content,
D — Determination of sulphate content — Barium sulphate gravimetric method.
D — Determination of phosphorus content — Reducedmolybdophosphate spectrophotometric meth
B — Determination of sulphur content — X-ray flugrescence method.

- Sampling.

1IUM FLUORIDE FOR INDUSTRIAL USE

D — Determination of fluorine centent — Modified Willard-Winter method.

B — Determination of iron gontent — 1,10-Phenanthroline photometric method.
D — Determination of silicacontent — Spectrophotometric method using the reducec silicomolybdid
b - Preparation and.storage of test samples.

P — Determination’of water content — Electrometric method.

B — Deterfmihation of moisture content — Gravimetric method.

D — Determination of sodium content — Flame emission spectrophotometric method.

D ‘< Determination of sulphate content — Barium sulphate gravimetric method.

methods.

bd.

complex.

1SO 5930 — Determination of phosphorus content — Reduced molybdophosphate spectrophotometric method.

ISO 5938 — Determination of sulphur content — X-ray fluorescence method.

ISO ... — Sampling.
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