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FOREWORD
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INTERNATIONAL STANDARD

ISO 2877-1974 (E)

Sulphuric acid for industrial use — Determination of chlorides
content — Potentiometric method

1 SCOPE

This International Standard specifies a potentiometric
method for the determination of the chlorides content of
sulphuric acid for industrial use.

2 FIELD OF APPLICATION

The method is applicable to products, having. chlorides
contents equal to or greater (than, 0,000 3 % (m/m),
expressed as hydrochloric acid.

3 PRINCIPLE

Potentiometric titration ofthechioride-(Cl>):ions with
silver nitrate solution in a sulphuric acid medium; using a
silver measurement electrode and a calomel reference
electrode.

4 REAGENTS

Distilled water, or water of equivalent purity, shall be used
in the test.

4.1 Sulphuric acid, p approximately 1,30 g/ml, about

40 % (m/m) solution.

Carefully add about 29ml of sulphuric acid,
p approximately 1,84 g/ml, about 96 % (m/m) solution, to
70 ml of water and, after cooling, dilute to 100 ml and
mix.

4.2 Silver nitrate, approximately 0,1 N solution.

Dissolve 8549 of silver nitrate in water in a 500 mi
one-mark volumetric flask, dilute to the mark and mix.

Store this solution in a brown glass bottle.

4.3 Silver nitrate, approximately 0,01 N solution.

Take 50 ml of the silver nitrate solution (4.2), place in a
500 ml one-mark volumetric flask, dilute to the mark and
mix.

Prepare this solution immediately before use.

4.4 Silver nitrate, approximately 0,004 N solution.

Take 20 ml of the silver nitrate solution (4.2), place in a
500 ml one-mark volumetric flask, dilute to the mark and
mix.

Prepare this solution immediately before use.

4.5 Potassium chloride, 0,1 N standard reference solution.

Weigh, “to-the ‘nearest’' 0,000 1g, 3,727 6 g of potassium
chloride, previously dried for 1 h at 130 °C and cooled in a
desiccator. Dissolve in a little water, transfer quantitatively
to a 500 ml one-mark volumetric flask, dilute to the mark
and mix.

4,6 Potassium
solution.

chloride, 0,01 N standard reference

Take 50,0 ml of the standard reference potassium chloride
solution (4.5), place in a 500 ml one-mark volumetric flask,
dilute to the mark and mix.

4.7 Potassium chloride, 0,004 N standard reference

" solution.

Take 20,0 mi of the standard reference potassium chloride
solution (4.5), place in a 500 ml one-mark volumetric flask,
dilute to the mark and mix.

Prepare this solution immediately before use.

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 saturated potassium chloride solution.

5.1.3 Bridge, containing sulphuric acid, p approximately
1,48 g/ml, connected to the calomel electrode (5.1.2).
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5.1.4 Silver electrode.

B.2 Magnetic

(PTFE)-coated rod.

stirrer,  wit

5.3 Burette, with fine-pointed tip, graduated in 0,05 ml
divisions.

6 PROCEDURE

Select the reagent solutions and test portion according to

the expected chlorides content, as indicated in the
following table.

Expected chlorides | o rs;i'::::
content, expressed nitrate potassium Te§t
as a percentage solution chioride portion
by mass of HCI .
solution
Above 0,0003 % up | 0,004 N 0,004 N | 10t0 30 g,
to and including (4.4) (4.7) weighed, to
0,01 % the nearest 0,01.g
Above 0,01 % up 0,01 N 0,01 N 1t010g;
to and including (4.3) (4.6) weighed to
0,1% the nearest 0,001 g}
Above 0,1 % 0,1N o,1N HtoB g,
(4.2) (4.5) weighed to
the nearest 0,001

6.1 Calibration of the silver nitrate solution.

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

Introduce the rod of the magnetic stirrer (5.2) into the
beaker and place the beaker in a container of convenient
capacity (basin of about 20 cm diameter, for example);
surround the beaker with crushed ice, to the level of the
liquid, so as to equalize the temperature conditions around
the beaker. Place the container and beaker on the magnetic
stirrer (5.2) and set the stirrer in motion.

Place a thermometer in the beaker and control the
temperature at between 10 and 20 °C during the titration
by the occasional addition of crushed ice to the container.

Add to the beaker, in small portions, 50 + 2 ml of the
sulphuric acid solution (4.1), previously cooled to between
10 and 20 °C.

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.

2

Add the silver nitrate solution having the same normality as
that of the standard reference potassium chloride solution
used, from the burette (5.3), in 1 ml portions. After each
addition, await the stabiiization of the potentiai.

Note the volumes added and the corresponding values of
the potential in the first two columns of a table.

When approaching the end point, continue the addition of
the silver nitrate solution, in portions of 0,2 ml for the
0,004 N solution, 0,1 ml for the 0,01 N solution or 0,05 ml
for the 0,1 N solution.

In a third column of the table, note the successive
increments (A,E) of the potential £. In a fourth column,
note the differences (A,E), positive or negative, between
the potential increments (A E).

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

In order to calculate the exact volume (Vgg) of the silver
nitrate solution corresponding to the end of the reaction,
use the formula :

b
VEQ=V0+V1 XE"

where

Vo is the volume, in millilitres, of the silver nitrate
solution immediately lower than the volume which gives
the:maximumincrement.of A4 E;

b~ -is the last value of AxE which is positive;

B is the sum of the absolute values of the final positive
value of AE and the first negative value of AyE (see
example in annex);

V4, is the volume, in millilitres, of the final portion of
silver nitrate solution added (0,2, 0,1 or 0,05, as
appropriate).

6.2 Determination

6.2.1 Test portion

Weigh, to the precision indicated in the table, a mass of test
sample between 1 and 30 g, depending on the expected
chlorides content, into a dry low-form beaker of convenient
capacity (for example 100 ml).

6.2.2 Titration

Introduce a well-dried magnetic stirring rod (5.2) into the
beaker and place the beaker in a container of convenient
capacity (basin of about 20 cm diameter, for example);
surround the beaker with crushed ice to the level of the
liquid. Add water to the container, so as to equalize the
temperature conditions around the beaker.

Place the container and beaker on the magnetic stirrer (5.2)
and set the stirrer in motion.



Place a thermometer in the beaker and control the
temperature at between 10 and 20 °C during the whole of
the period of preparation of the test solution and titration,
by the occasional addition of crushed ice to the container.

Add to the beaker, in small portions, 50 + 2 ml of the sul-
phuric acid (4.1), previously cooled to between 10 and 20 °C.

Immerse the silver electrode (5.1.4) and the free end of the
bridge (5.1.3) in the beaker, 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.

Add the silver nitrate solution from the burette (5.3) in
1 ml portions. After each addition, await the stabilization
of the potential.

To obtain the end point of the titration, follow the
instructions given in 6.1 taking account, in the calculation,
of the additions of the silver nitrate solution being in
portions of 0,2 ml, 0,1 ml or 0,05 ml, according to the
concentration of the solutions used.

7 EXPRESSION OF RESULTS

The chlorides content, expressed as a percentage by mass of
hydrochloric acid (HCI), is given/by’the formula

m1 X SX (V4_'2V3+ V2)

X100
mg x (V= V3)

where

mgq is the mass, in grams, of the test portion;
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m, is the mass, in grams, of hydrochloric acid
corresponding to 1 ml of the silver nitrate solution
(= 0,000 146 for 0,004 N solutions, = 0,000 365 for
0,01 N solutions, and = 0,003 65 for 0,1 N solutions);

V, is the value, in millilitres, of Vgq corresponding to
the titration of 10ml of the standard reference
potassium chloride solution;

V3 is the value, in millilitres, of Vgq corresponding to
the titration of 5 ml of the standard reference potassium
chloride solution;

V4 is the value, in millilitres, of Vgq corresponding to
the determination;

5 is the difference, in millilitres, between the two
volumes of standard reference potassium chloride
solution used for the calibration.

8 TEST REPORT
The test report shall include the following particulars :
a) ythe reference ofithe method used;
b) the results and the method of expression used;
noted

¢) any unusual  features

determination;

during  the

d) any operation not included in this International
Standard, or regarded as optional.

ANNEX
EXAMPLE
sivor mirate | Potontil
i
E AqE AqE
solution V 1 2
ml mV
4,8 436
5'0 453 17 + 13
5’2 483 30 6
5’4 507 24 12
’ 12
5,6 519
Ve =5,0+0,2X 13 =5,134
BT 3 re
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