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INTERNATIONAL STANDARD

ISO 3694-1977 (E)

Ammonium sulphate for industrial use — Determination of
chloride ions content — Potentiometric method

1 SCOJ:E

This Infternational Standard specifies a potentiometric
method [for the determination of the chloride ions content
of amm@nium sulphate for industrial use.

2 FIEYD OF APPLICATION

The method is applicable to products having chloride ions
content$, expressed as chloride (Cl7), equal to or greater
than 0,d00 5 % (m/m).

3 PRINCIPLE

Potentigmetric titration of the chloride ions-with silver
nitrate [solution in a nitric acid-acetone-water medium,
using 4 silver measurement electrode, and a calomel
referende electrode.

4 REAGENTS

During | the analysis, ~use only reagents of recognized
analytidal grade and ‘only distilled water or water of
equivalgnt purity.

4.1 Adetone.
4.2 Ni[nc acid, p approximately 1,40 g/mf, about 68 %

4.5 Silver nitrate, approximately 0,004 N solution.

Take 20 ml of the silver(nitrate solution (4.3), place in a
500 m! one-mark volumetric flask, dilutg to the mark and
mix.

Prepare this solution at the time of use.

4.6 Silver'nitrate, approximately 0,001 N solution.

Take 5 \ml of the silver nitrate solution|(4.3), place in a
500m!" one-mark volumetric flask, dillite to the mark
and mix.

Prepare this solution at the time of use.

4.7 Potassium chloride, 0,1 N standard r
Weigh, to the nearest 0,000 1g, 3,727

eference solution.

6 g of potassium

chloride, previously dried for 1h at T)out 130 °C and
1l

cooled in a desiccator. Dissolve in a li
the solution quantitatively to a &
volumetric flask, dilute to the mark and m

e water, transfer
500 m|
ix.

one-mark

Prepare this solution fresh.
4.8 Potassium chloride, 0,01 N standqrd reference sol-
ution. '

Take 50,0 ml of the standard reference gotassium chloride
solution (4.7), place in a 500 ml ong-mark volumetric
flask, dilute to the mark and mix.

Prepare this solution fresh.

(m/m) solution.

4.3 Silver nitrate, approximately 0,1 N solution.

Dissolve 8,5 g of silver nitrate in water in a 500 ml one-
mark volumetric flask, dilute to the mark and mix.

Store this solution in a brown glass bottle.

4.4 Silver nitrate, approximately 0,01 N solution.

Take 50 ml of the silver nitrate solution (4.3), place in a
500 m! one-mark volumetric flask, dilute to the mark and
mix.

Prepare this solution at the time of use.

4.9 Potassium chloride, 0,004 N standard reference sol-
ution.

Take 20,0 ml of the standard reference potassium chloride
solution (4.7), place in a 500 ml| one-mark volumetric flask,
dilute to the mark and mix.

Prepare this solution at the time of use.

4.10 Potassium chloride, 0,001 N standard reference sol-
ution.

Take 50,0 ml of the standard reference potassium chioride
solution (4.7), place in a 500 mi one-mark volumetric flask,
dilute to the mark and mix.

Prepare this solution at the time of use.
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5 APPARATUS

Ordinary laboratory apparatus and
5.1 Potentiometric titration apparatus, comprising

5.1.1 Potentiometer, sensitivity 2 mV, covering the range
—500 to + 500 mV.

5.1.2 Calomel electrode, fitted with a safety reservoir,
filled with saturat i t t

5.1.3 Bridge, c¢ntaining a saturated potassium nitrate
solution, connectled to the calomel electrode (5.1.2), fitted
at the ends with gorous plugs.

NOTE — This bridge is not necessary if silver and mercury(l)
sulphate electrodes fre used.

5.1.4 Silver electrode.

NOTE — For the determination of chloride ions contents below
0,001 % (m/m), usk a silver electrode coated with a layer of silver
chloride instead the ordinary silver electrode. Prepare this
electrode as follgws : electrolyse a 0,1 N hydrochloric acid
solution for about 30 min at a current density of 0,4 mA/cm?, using
a silver electrode (4.1.4) immersed to a depth of about 5 cm as the
anode and a platinhm electrode as the cathode. Thoroughly wash
the prepared electrpde first under running water for at least 24 h
then with distilled water.

5.2 Magnetic irrer, with a polytetrafluoroethylene
(PTFE)-coated rod.

5.3 Microburett¢, with fine-pointed tip, graduated_in
0,01 ml divisions

6 PROCEDURE

Select the reager|t solutions and test portion according to
the expected chlloride ions content, as indicated in the
following table.

6.1 Standardization of the silver nitrate solution

6.1.1 Titration

Take 5,00 ml and 10,00 m! of the appropriate standard
reference potassium chloride solution and place in two
low-form beakers of convenient capacity (for example
250 ml). Carry out the following titration on the contents
of each beaker.

Add 5 ml of the nitric acid solution (4.2), 140 ml of the

: icien ater to bring, the total
volume to about 200 ml. Place the rod of the\magnetic
stirrer (5.2) in the beaker, place the beakef_on the stirrer
and set the stirrer in motion. Immerse the silver electrode
(5.1.4) and the free end of the bridge (5.1.3) in the
solution, connect the lectrodes to thepotentiometef (5.1.1)
and, after having verified the zerto of the apparatus, note
the value of the starting potential.

Titrate, using the microburette (5.3), adding initiklly 4 or
9 ml respectively of the silver nitrate solution corfespond-
ing to the standard/reference potassium chloride [solution
used. Continue the “addition in 0,2 ml portions| for the
0,001 N solutiens, in 0,1 ml portions for the (0,004 N
solutions and<in"0,05 m! portions for the 0,01 N apd 0,1 N
solutions, After each addition, await the stabilizatign of the
potential,

Note;the volumes added and the corresponding Values of
the'potential in the first two columns of a table.

In a third column of the table, note the succeksive in-
crements (A,E) of the potential £. In a fourth |column,
note the difference (A,FE), positive or negative, petween
the potential increments (A, E).

The end of the titration corresponds to the addition of
the 0,2 or 0,1 or 0,05 mi portion (V) of the silver nitrate
solution which gives the maximum value of A, E.

In order to calculate the exact volume (VEQ) of the silver
nitrate solution corresponding to the end of the rfeaction,
use the formula

b
Ve, =V, + V, x—
EQ 0 175

Expected Standard
chloride ions S.|Iv9r referer!ce Mass of
content, nitrate potassium test portion where
expressed as CI~ solution chloride
% (m/m) solution . . o )
Vy is the total volume, in millilitres, of the silver
From 0,000 5 0,001 N 0,001 N 20 g, weighed nitrate solution immediately lower than the volume
up to and (4.6) (4.10) to the nearest which gives the maximum increment of A, £;
including 0,001 0,01g
Above 0,001 0,004 N 0,004 N 2°.t° 10g, V, is the volume, in millilitres, of the last portion of
up to and (.5) (4.9) weighed to the the silver nitrate solution added (0,2 or 0,1 or 0,05 ml);
including 0,01 nearest 0,01 g
Above 0,01 0,01 N 001N 10to 1g, ) N
up to and (4.4) (4.8) weighed to the b is the last positive value of ALE;
including 0,1 nearest 0,001 g
Above 0,1 %3'\)' 3:7'\)' 3‘?; %’t " B is the sum of the absolute values of the last positive
’ ’ welghed to the value of A,E and the first negative value of A,E (see
nearest 0,001 g . 2
example in annex A).
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6.1.2 Calculation of concentration of the solution

The concentration, 7, of the silver nitrate solution,
expressed as a normality, is given by the formula

5

T=T, X————
0

Vo=V,

where

T0 is the concentration, expressed as a normality, of
the standard reference potassium chloride solution used;

1SO 3694-1977 (E)

of 0,1 ml portions for the 0,004 N solutions and 0,05 m!
portions for the 0,01 and 0,1 N solutions. After each
addition, await the stabilization of the potential.

Continue the titration as specified in 6.1.1, starting from
the fourth paragraph : “Note the volumes added and the
corresponding values of the potential in the first two
columns of a table . . ."”".

NOTE — If the chloride ions content is very low and therefore the
volume of the appropriate silver nitrate solution used for the
titration is less than approximately 1 ml, add to the test solution

v, ils the value, in millilitres, of V4 corresponding
to tHe titration of 10 ml of the standard reference
potassium chloride solution used;

V5 ip the value, in millilitres, of V., corresponding
to tHe titration of 5ml of the standard reference
potas§ium chloride solution used;

5 is|the difference, in millilitres, between the two
volunjes of the standard reference potassium chloride
solutipn used.

6.1.3 Chklculation of the blank test result

The result of the blank test on the reagents, V,,, is given, in
millilitrep, by the formula

V, =[2vy - v,

where V} and V5 have the same meaning as in 6.1.2.
6.2 Determination

6.2.1 Tpst portion

Weigh tIe test portion indicated in thétable in clause 6
and trasfer quantitatively into a-'low-form beaker of
convenient capacity (for example 250-mi).

6.2.2 Tjtration

Add to |the test portion\(6.2.1) in the beaker, 60 ml of
water, 5|m| of the nitric acid solution (4.2) and 140 ml of
the acefone (4.1) The final volume of the solution is
slightly preater than 200 ml, with a ratio of acetone/water
which pérmits a’'satisfactory titration.

Place thg rod of the magnetic stirrer (5.2) in the beaker

a known volume, exactly measured (for example 5,00 ml), of the
corresponding standard reference potassium | chloride solution.
Take this addition into account in the calculation of the result.

7 EXPRESSION OF RESULTS

The chloride ions eontent, expressed as|a percentage by
mass of chloride (CI"), is given by the formjula

100
(Vg —V,) x T x 0,035 45 x—
m

B545 T (Vg — V,)
~ m

where

T is the concentration, expressed as a jnormality, of the
silver nitrate solution used, determined according to
6.1.2;

V, s the result, in millilitres, of the blank test (6.1.3);

Vg s the value, in millilitres, of V¢ q [corresponding to
the determination (6.2.2);

m is the mass, in grams, of the test portion (6.2.1);

0,03545 is the mass, in grams, df chloride ions
corresponding to 1ml of exactly 1|N silver nitrate
solution. ’

8 TEST REPORT

place the beaker on the stirrer and set the stirrer in motion.
Immerse the silver electrode (5.1.4) and the free end of the
bridge (5.1.3) in the solution, connect the electrodes to the
potentiometer (5.1.1) and, after having verified the zero of
the apparatus, note the value of the starting potential.

Titrate with the silver nitrate solution corresponding to
the test portion taken, by addition, from the micro-
burette (5.3), of 0,2 m! portions for the 0,001 N solutions,

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 determination;

d) any operation not included in this International
Standard, or regarded as optional.
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ANNEX A
EXAMPLE
Vt_)lume of si!vel' Potential
nitrate solution
y . ALE AE
4,80 176
35
490 21 .
72
5.00 283 -
23
5.10 306 -1
13
5.20 319

37
Veq =49 + 0,1 X——— = 4,943

37 + 49

ANNEX-B

ISO PUBLICATIONS RELATING TO AMMONIUM SULPHATE FOR INDUSTRIAL USE

1SO 2992 — Detgrmination of iron content — 2,2%Bipyridy! photometric method.

1ISO 2993 — Detgrmination of free acidity — Titrimetric method.

1ISO 2994 — Detgrmination of matter insoluble in water — Gravimetric method.

ISO 3332 — Detgrmination of ammoriiacal nitrogen content — Titrimetric method after distillation.

1SO 3333 — Detgrmination of cepper content — Zinc dibenzyldithiocarbamate photometric method.

1ISO 3694 — Detdrmination‘of/ chloride ions content — Potentiometric method.

1SO 5786 — Detedrmination of arsenic content — Silver diethyldithiocarbamate photometric method.
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