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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
national standards bodies (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 authorized has the
right to be represented on that committee. International organizations, governmental
and non-governmental, in lialson with I1SO, 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 7058 was developed by Technical Committee 1SO/TC 47,
Chemistry, and was circulated to the member bodies in May 1982.

It has been approved by the member bodies of the following countries :

Austria Hungary Poland

Belgium India Portugal

China Italy Romania
Czechoslovakia Korea, Dem. P. Rep. of  South Africa, Rep. of
Egypt, Arab Rep. of Korea, Rep. of Spain

France Mexico Thailand

Germany, F. R. Netherlands USSR

The member body of the following country expressed disapproval of the document on
technical grounds :

Australia

© International Organization for Standardization, 1983 e

Printed in Switzerland
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INTERNATIONAL STANDARD

1SO 7058-1983 (E)

Phosphoric acid for industrial use — Determination of
higher soluble sulfate contents — Titrimetric method

after reduction

1 Scope and field of application

This International Standard specifies a method, by titrimetry
after reduction, of the soluble sulfate content of technical
phosphoric acid for industrial use, for example wet-process
acid.

The method is applicable to products having sulfate contents,
expressed as soﬁ-, between 0,2 and 6 % (m/m).

NOTE — Any sulfides and any compounds which will be reduced to
suifide by the reduction procedure specified, will be included in the
result,

2 References

ISO 4285, Phosphoric acid for industrial use — Guide to
sampling techniques.

ISO 6228, Chemical products for industrial use — General
method for determination of traces of sulfur compounds, as
sulfates, by reduction and titrimetry.

3 Principle

Reduction of the sulfate present in a test portion to sulfide by a
mixture of hydriodic and phosphinic (hyposphorous) acids.
Absorption of the hydrogen sulfide evolved in an excess of cad-
mium acetate solution. Oxidation of the cadmium suifide
formed by an excess of standard volumetric potassium
iodate/iodide solution, and titration of the excess iodine with
standard volumetric sodium thiosulfate solution, using starch
as indicator.

4 Reagents

During the analysis, use only reagents of recognized analytical
grade and only distilled water or water of equivalent purity.

4.1 Nitrogen, free from oxygen, in a cylinder provided with a
pressure-release valve.

4.2 Hydrochlorlc acld, c(HCl} = 4 mol/l.

4.3 Hydriodic acid-phosphinic acid (HI + HzPO,), reduc-
ing solution.

See IS0 6228, reagent 4.4.

4.4 Cadmium acetate, ammoniacal solution.

Weigh, to the nearest 0,01 g, 16,4 g of cadmium acetate
dihydrate [Cd(CH3CO0O0),:2H,0], place in a 1 000 m! one-mark
volumetric flask and dissolve in 100 to 200 ml of water. Add
600 ml of ammonia solution, ¢ 0,88 g/ml, dilute to the mark
and mix.

4.5 Potassium iodate/iodide, standard volumetric solu-
tion, ¢{1/6 KIO3) = 0,1 mol/l.

Weigh, to the nearest 0,000 1 g, 3,567 g of potassium iodate,
previously dried at 120 °C and allowed to cool in a desiccator,
and place in a 1 000 m! one-mark volumetric flask. Add approx-
imately 40 g of iodate-free potassium iodide and 6 ml of a
40 g/l sodium hydroxide solution. Dissolve in water, dilute to
the mark and mix.

5

4.6 Sodium thiosulfate, standard volumetric solution,
¢{Nay;S503-5H;0) = 0,1 mol/L.

4.6.1 Preparation

Dissolve 26g of sodium thiosulfate pentahydrate
(NayS,03.5H,0) in water. Transfer the solution quantitatively
to a 1000ml one-mark volumetric flask, add 1 ml of
chloroform, diiute to the mark with water and mix.

4.6.2 Standardization

To 100 ml of water contained in a 2560 ml conical flask provided
with a ground glass stopper, add 10,0 ml of the potassium
iodate/iodide standard volumetric solution (4.5) and 40 m! of
the hydrochloric acid (4.2).

Stopper the flask immediately and mix the solution. Using the
burette (5.1), titrate with the sodium thiosulfate solution (4.6.1)
to a pale straw colour.

Add approximately 1 mi of the starch solution {4.7) and con-
tinue the titration until the blue colour is just discharged.

4.6.3 Calculation of the concentration

The concentration ¢, expressed in moles per litre, of the sodium
thiosulfate solution is given by the formula

0,1 %10 1
v v
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where

V is the volume, in millilitres, of the sodiurmn thiosulfate
solution used for the titration;

0,1 is the concentration, in moles per litre, of the
potassium iodate/iodide solution (4.6);

10 is the wvolume, in millilitres, of the potassium
iodate/iodide solution {4.5) taken for the standardization
{4.6.2).

4,7 Starch, indicator solution,

Triturate 1,0 g of soluble starch with 5 ml of water and, whilst
stirring, pour the mixture into 100 ml of boiling water. Boil for a
few minutes and cool.

Discard the solution after 2 weeks.

5 Apparatus

Ordinary laboratory apparatus and
5.1 Burette, of capacity 256 mi, graduated in 0,1 ml.

8.2 Apparatus for reduction and entrainement (see figure 1
of ISO 6228 for a typical example), the receiving flask being
replaced by a conical flask of capacity 250 ml, provided with a
ground glass stopper.

6 Sampling

Sampling shall be carried out in accordance with the re-
quirements of 1ISO 4285.

7 Procedure

7.1 Test portion

If the determination of the cortent of sulfates in solution is
required, remove the suspended solids from the laboratory
sample (see clause 6) by filtering either through a suitable
filter paper or through a sintered glass filter of porosity grade
P4 (pore size index 1,6 to 4 um), or by centrifuging at
approximately 20 000 min—1 and decanting.

If the determination of the total suifates content is required, do
not remove the suspended solids, and follow the indications
given in the appropriate clauses of 1ISO 4285.

Weigh by difference, to the nearest 0,001 g, a test portion of
not more than 1 ml and containing not more than 90 mg of

suifate. Transfer it quantitatively to the reduction flask of the
apparatus (5.2).

7.2 Determination

Assemble the apparatus, immersing the reduction flask in a
boiling water bath to a depth of at least 70 mm.
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Introduce 100 ml of water and 20 ml of the cadmium acetate
solution (4.4) into the 250 ml conical flask (see 5.2) and place it
in position so that the connecting tube dips into the cadmium

. acetate solution to receive the hydrogen sulfide from the reduc-

tion flask.

When the water in the bath is again boiling, add 10 m! of the
reduction solution (4.3) to the reduction flask and pass a stream
of the nitrogen (4.1) through the apparatus to sweep the
hydrogen sulfide into the cadmium acetate solution.

Adjust the flow to obtain an almost continuous flow of 3 to
5 bubbles per second in the flask. Maintaining the nitrogen
flow, heat for 26 min, after the hydrogen sulfide begins to be
absorbed in the flask {as shown by the solution turning yellow).

Then pass a stream of the nitrogen through the dropping funnel
for about 5 min,

Dismantle the apparatus and wash the connecting tube, inside
and out, with a few millilitres of water, collecting the washings
in the conical flask.

For acids containing not more than 3 % of sulfate, add 10,0 ml
of the standard volumetric iodate/iodide solution (4.5) to the
flask. For acids containing more than 3 % of sulfate, add
20,0 ml of the iodate/iodide solution. Add quickly 40 ml of the
hydrochloric acid (4.2). Stopper the flask immediately and
shake it for 1T min.

Titrate the excess of iodine with the standard volumetric
sodium thiosulfate solution (4.6), using the burette (5.1).

8 Expression of results

The sulfate content, expressed as a percentage by mass as
80,, is given by the formula

(Vy x 0,1 — Vy % ¢} x 100 x 0,048
my

where

¥y is the volume, in millilitres, of the standard volumetric
potassium iodate/iodide solution (4.5} added;

V, s the volumae, in millilitres, of the standard volumetric
sodium thiosulfate solution (4.6) used for the titration;

¢ is the concentration, in moles per litre, of the sodium
thiosulfate solution (4.6);

mq is the mass, in grams, of the test portion (7.1);

0,1 is the concentration, in moles per litre, of the
potassium iodate/iodide solution (4.5);

0,048 is the mass, in grams, of SO, corresponding to
- 1,00 ml of sodium thiosulfate solution,
C(N62$203.5H20) = 1 000 mol/Il.

NOTE — If the concentration of the standard volumetric potassium
iodate/iodide solution is not exactly as specified in the list of reagents,
an appropriate correction should be made.
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9 Test report

The test repart shall include the following particulars :

a) an identification of the sample;

b) the reference of the method used;
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c) the results and the method of expression used;
d} any unusual features noted during the determination;
e) any operation not included in this International Stan-

dard or in the International Standards to which reference is
made, or regarded as optional.
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Annex
ISO publications relating to phosphoric acid for industrial use

ISO 848 — Detsermination of calcium content — Titrimetric method.

1SO 849 — Determination of :iron content — 2,2'-Bipyridyl photometric method.

ISO 2997 — Determination of sulfate content — Method by reduction and titrimetry.

SO 3359 — Determination of arsenic content — Silver diethyldithiocarbamate photometric method.

ISO 3360 — Determination of fluorine content — Alizarin complexone and lanthanum nitrate photometric method.*
ISO 3381 — Determination of soluble silica content — Reduced molybdosilicate spectrophotometric method,

ISO 3706 — Determination of total phosphorus(V) oxide content — Quinoline phosphomolybdate gravimetric method.*
1SO 3707 — Determination of calclum content — Flame atomic absorption method.*

ISO 3708 — Determination of chloride content — Potentiometric method.*

1ISO 3709 — Determination of oxides of nitrogen content — 3,4-Xylenol spectrophotometric method.*

ISO 4285 — Guide to sampling techniques.

ISO 6678 — Determination of lead content — Atomic absorption spectrometric method.

ISO 7058 — Determination of higher soluble sulfate contents — Titrimetric method after reduction.

ISO 7099 — Determination of hydrogen sulfide content — Titrimetric method.*

ISO 7100 — Determination of vanadium content — Phosphotungsten vanadate spectrometric method,*

Bibliography

{11 Lukeg, C. L., Ind. Eng. Chem. Anal., 15, 1943,

{21 ARcHER, E. E., Analyst, 81, 1956.

*  Also applicable to phosphoric acid for use in the foodstuffs industry,
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