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INTERNATIONAL STANDARD

1SO 587-1974 (E)

Coal and coke — Determination of chlorine using Eschka

mixtu

re

1 SCOPE A|ND FIELD OF APPLICATION

This
determining
coal, lignite,
method, in

Interrjational

Standard specifies a method of
the amount of chlorine in hard coal, brown
and coke, using Eschka mixture. An alternative
olving combustion at high temperature, is

specified in IS0 352.")

2 PRINCIP

The sample

LE

is ignited in intimate contact with Eschka

mixture in an oxidizing atmosphere to remove combustible

matter and t

are extracte
titration by

b convert the chlorine to alkali chlorides. These
i with nitric acid or water and determined by
bither the Volhard or the Mohr procedure.

3 REAGENTS

All reagent:
distilled wat

3.1 Eschka

Mix two pa
with one
carbonate.
0,2 mm ape

3.2 Nitric ¢

Volhard titr

shall be of analytical reagent quality"and
br shall be used throughout.
lmixture
ts by mass of light cal¢ined magnesium oxide

part of anhydrous_Gedium (or potassium)
[he mixture shall €éntirely pass a test sieve of
ture.

cid, chiorine-free, p 1,42 g/ml.

htign

3.5 Potassium thiocyanate solution

Dissolve 3,5 g of potassium thiocyahate in water and dilute
to 1000 ml. Standardize by titration against the silver
nitrate sofution (3.4) and adjustto exact eqivalence.

3.6 Saturated solution”-of iron(l}l) alum (ammonium

iron(111) sulphate) indicator

Saturate 100 ml ©f water with iron(l11) alum [{NH,4)>S0,.
Fe,(SO,4)3. 24H50, approximately 125 g]land add suffi-
cient nitric acid (3.2) to remove the brown cplour.

Mohr titration

3:7 “Silver nitrate 0,050 N solution

Weigh 8,494 g of silver nitrate, dried as in|3.4, dissolve in
water and dilute to 1 000 ml.

3.8 Potassium chromate indicator solution

Dissolve 5 g of potassium chromate in 100 ml of water.

4 APPARATUS

All graduated apparatus shall be of the
quality obtainable.

best analytical

4.1 Electrically heated muffle furnace, Wwith a zone of
substantially uniform temperature at 675/t 25 °C and a
ventilation rate of 4 to 6 air changes per mirjute (see note in
4.4).

4.2 Crucibles, of porcelain or silica, capacity approxi-

3.3 Nitrobenzene

Store in a dark glass bottle.

3.4 Silver nitrate 0,025 N solution

Heat crushe

d crystalline silver nitrate at 125 °C for 2 to

3 h. Dissolve 4,247 g in water and dilute to 1 000 ml. Store
in a bottle of amber glass.

mately 25 ml.

4.3 Insulating plate, 6 mm thick, of silica or other suitable
material, which fits easily in the muffle.

4.4 Balance, sensitive to 0,1 mg.

NOTE — The necessary rate of air change can be obtained by using a
suitably designed muffle furnace and may be checked by means of a
pitot-static tube.

1) 1SO 352, Hard coal and coke — Determination of chlorine ~ High temperature combustion method.


https://standardsiso.com/api/?name=2bb8c5a99a9db7b1309629422d115423

I1SO 587-1974 (E)

5 PREPARATION OF SAMPLE

The sample used for the determination of chlorine is the
analysis sample ground to pass a sieve of 0,2 mm aperture.
If necessary expose the sample in a thin layer for the
minimum time required for the moisture content to reach
approximate equilibrium with the laboratory atmosphere.

Before commencing the determination, mix the air-dried
sample thoroughly for at least 1 min, preferably by
mechanical means.

iron{I1}) alum indicator solution (3.6) and titrate with the
potassium thiocyanate solution (3.5). The end-point is
reached when the solution becomes faintly orange-pink in
colour.

NOTE —~ Filtration is usually unnecessary when using 1g test
portions of low ash fuels, but is required when dealing with test
portions larger than 1 g (see 6.1, note 1) or with high ash coals.

6.3 Mobhr titration

Transfer the incinerat

6 PROCEDURE

6.1 Decompositit

Weigh accurately
a scoop and tran
Eschka mixture (
spatula, and covet
(3.1).

Place the crucibld
the muffle at 675
temperature for 2
allow it to cool.

Complete the det]

bn of test portion

h test portion of about 1 g (see note 1) in
fer it to a crucible containing 3 g of the
B.1). Mix intimately, using a small metal
with a further 2 g of the Eschka mixture

on the insulating plate, insert both into
+ 25 °C (see note 2) and maintain at this
h (see note 3). Withdraw the crucible and

prmination by either the Volhard or the

Mohr procedure (dee note 4).

NOTES

1 When the chlorin
portion shall be incré

2 Ash and chloring
same muffle at the s3

e content is under 0,1 %, the mass of the test
ased to 2 g.

determinations shall not be carried out in_the
me time.

3 If desired, the sample may be placed in a cold muffle;~which is

then heated to 675
2 h.

4 If the expected d
of standard chloride

25 °C and maintained at this temperature for

hlorine content is very small, a known amount
solution may be added-at) this stage and the

final calculation adjysted accordingly.

6.2 Volhard titration

Transfer the inci
crucible with ab
washings to the b

nerated myixture to a beaker, wash the
put 125'm| of hot water and add the
paker, Cautiously add 20 ml of the nitric

acid (3.2) and co

er’the beaker with a clock glass, swirling

crucible with hot water, add the washings to \the beaker,
and crush the residue in the beaker with aflat-ended glass
rod. Heat the solution to boiling point and-filter, using a
filter paper pad or rapid filtering pdper, into g conical
beaker. Wash the residue with five.&5ml portiops of hot
water, collecting the washings in-the"beaker. Neutralize the
solution with the nitric acid((3:2), add 10 drops of the
potassium chromate indicatorn(3.8) and titrate |with the
silver nitrate solution (3.7)) The end-point is indjcated by
the first appearance of ajpermanent brown coloratfon.

7 BLANK TEST

Carry out.a blank test on 5 g of the Eschka mixture (3.1)
incinerated in the muffle at the same time as| the test
portions, the blank being subsequently treated in|the same
manner and titrated to the same end-point as pn actual
sample.!) This assesses both the chlorine in thel reagents
and any contamination from the laboratory atmosphere.
The latter should not be quantitatively significant.

8 EXPRESSION OF RESULTS

8.1 Volhard titration

The chlorine (Cl) content of the sample as analysed?’,
expressed as a percentage by mass, is given by th¢ formula

C 3,545 T(Vz - V1)
= m

where

or stirring the content, if necessary, to help dissolution.

If necessary (see note), filter the solution into a conical
beaker through a rapid filtering, hardened, acid-washed
filter paper. Wash the paper with a small quantity of hot
water (say four lots of 5 to 10 ml) and add 20,0 m! of the
silver nitrate solution (3.4) to the beaker. Allow to stand
for 15 min, and then, if necessary, cool to room
temperature. Add 5 to 10 ml of the nitrobenzene (3.3),
shake the solution for 1 min, add 8 to 10 drops of the

m is the mass, in grams, of sample taken;

V, is the volume, in millilitres, of potassium
thiocyanate solution used in the determination;

V, is the volume, in millilitres, of potassium
thiocyanate solution used in the blank test;

T is the normality of the potassium thiocyanate
solution (i.e. 0,025 if the solution is exactly N/40).

1) Recognition of the end-point colour is facilitated by comparison with a previously titrated blank solution.

2) Calculation of the results to other bases is dealt with in ISO 1170.
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