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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 preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
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INTERNATIONAL STANDARD

ISO 587:2020(E)

Coal and coke — Determination of chlorine using Eschka
mixture

1 Scope

This document specifies a method of determining the chlorine content of hard coal, brown coals and
lignites, and coke using Eschka mixture.

2 N

The fdq
consti
undatg

ISO 68
[SO 11

prmative references

llowing documents are referred to in the text in such a way that soptéyor all of
futes requirements of this document. For dated references, only the edition cite
bd references, the latest edition of the referenced document (including’any amendm

7, Solid mineral fuels — Coke — Determination of moisture in the'general analysis tes

70, Coal and coke — Calculation of analyses to different basés

ISO 5068-2, Brown coals and lignites — Determination of mojisture content — Part 2: Indire

metho

ISO 11
samplé

l for moisture in the analysis sample

722, Solid mineral fuels — Hard coal — Determination of moisture in the genera
by drying in nitrogen

[SO1

909-4, Hard coal and coke — Mechanicalsampling — Part 4: Coal — Preparation of t,

ISO 18283, Hard coal and coke — Manual sampling

3 Terms and definitions

No terjms and definitions are listed in this document.

ISO a

— IS
— IE
4 P

IEC maintain texfrinological databases for use in standardization at the following

D Online brow/sing platform: available at https://www.iso.org/obp

C Electropedia: available at http://www.electropedia.org/

rinciple

their content
1 applies. For
ents) applies.

sample

Ct gravimetric

| analysis test

bst samples

addresses:

A known mass of sample is ignited in intimate contact with Eschka mixture in an oxidizing atmosphere
to remove combustible matter and to convert the chlorine to alkaline chlorides. These are extracted
with nitric acid or water and determined by either the Volhard or the Mohr method, or by potentiometric
titration using an Ion Selective Electrode (ISE).

5 Reagents

WARNING — Care should be exercised when handling reagents, many of which are toxic and
corrosive.

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

©IS0 2
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5.1 For all methods

5.1.1 Eschka mixture.

Mix two parts by mass of light, calcined magnesium oxide with one part of anhydrous sodium or
potassium carbonate. The mixture shall entirely pass a test sieve of 0,212 mm nominal aperture.

5.1.2 Nitric acid, concentrated, chlorine-free, mass fraction approximately 70 %.

5.2 For the Volhard and ISE methods

5.2.1 Silver nitrate, standard volumetric solution, c(AgNO3) = 0,025 mol/L.

Heat crushed| crystalline silver nitrate at 125 °C for two to three hours. Dissolve 4,247, g in watler and
dilute to 1 1. Store in an amber glass bottle.

Volhard method only

rimethylhexan-1-ol.

an-1-ol.

ium thiocyanate, standard volumetric solution, c(KSCN) ~ 0,025 mol/l.

Dissolve 2,4
solution (5.2.

of potassium thiocyanate in water and dilute to 1 1. Titrate against the silver pitrate
) and calculate the exact equivalence.

5.3.4 Iron (III) alum (ammonium iron (III) sulfate) indicator, saturated solution.

Saturate 100
add sufficien

| of water with approximately(125 g of iron (III) alum [(NH,4),S0,-Fe,(S0,)5-24H,0] and
nitric acid (5.1.2) to removeshe brown colour.

Mohr method only

nitrate, standardvelumetric solution, c(AgNO3) = 0,050 mol/l.

Weigh 8,494
glass bottle.

of silver nitrate, dried as in (5.2.1), dissolve in water and dilute to 1 l. Store in an pmber

5.4.2 Potassium\chromate, indicator solution.

Dissolve 5 g

pnt:\ccium {‘hr‘nmatn in100 ml nF"A'ratnr

6 Apparatus
6.1 Analytical balance, capable of weighing to the nearest 0,1 mg.

6.2 Graduated glassware, conforming to the requirements for Grade A in the International Standards
prepared by ISO/TC 48.

6.3 Electrically heated muffle furnace, capable of being maintained at a temperature of
675 °C + 25 °C, with adequate ventilation.

6.4 Crucible, of platinum, silica or glazed porcelain, of capacity approximately 25 ml.

2 © IS0 2020 - All rights reserved
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6.5 Flat plate, 6 mm thick, of silica or other suitable refractory material, which fits easily into the

muffle

furnace (6.3).

6.6 Potentiometric titration assembly, equipped with a chloride ion selective electrode and double
junction reference electrode.

7 Preparation of the test sample

The sample shall be the general analysis test sample, prepared to a nominal top size of 212 pum by the
preparation procedures specified in ISO 13909-4 or ISO 18283.

The s4
a thin

The s4
mechg

If the1
the te
metho

8 Pi

8.1

Weigh
conter

Cover
mix th
the cr
furthe

NOTE |

for the
and 1 g
surfacg

For co
675 °(
crucib

For co
tempe

mple should be brought in moisture equilibrium with the laboratory atmosphere-b
layer on a tray. Exposure time shall be kept to a minimum.

mple shall be thoroughly mixed for at least 1 min immediately before Analysis,
nical means.

esults are to be calculated other than on an "air-dried" basis (see €lause 9), then, a
5t portion, determine the moisture content using a further pertion of the test s
d specified in ISO 687, ISO 5068-2 or ISO 11722.

rfocedure

Combustion

to the nearest 0,1 mg, a test portion of appreximately 1 g, for samples with an expée
t greater than 0,1 %, or 2 g for samples witha lower expected chlorine content.

the bottom of the crucible (6.4) uniformly with 0,5 g of the Eschka mixture (5.1.1]
e test portion with 2,5 g of the Eschka mixture in a suitable container. Transfer t
icible, level the contents by gently tapping the crucible on the bench and cover uni
r 1 g of the Eschka mixture.

It is convenient to weigh out initially 4 g of the Eschka mixture and to extract the pot
bottom and top layers usihg’a small glass tube, calibrated for each batch of Eschka mixture,
b portions without weighing. The bottom layer of Eschka mixture reduces attack on silica
s so that extractionmofchlorine with hot water is complete even when the surface deteriora

als, place the charged crucible in the cold muffle furnace (6.3) and raise the te
+ 25 °C inyabout one hour. Maintain this temperature for a further two hours. \
le and allow to cool.

ke, pldce the charged crucible on the cold flat plate (6.5) and insert into the muffl

y exposure in

preferably by

fter weighing
ample by the

cted chlorine

). Thoroughly
e mixture to
formly with a

tions required
to deliver 0,5 g
and porcelain
tes.

mperature to
Vithdraw the

b furnace at a

rature of 675 °C = 25 °C. Maintain this temperature for two hours. Withdraw the

crucible and

allow

NOTE 2

to cool.

constructed from a light, porous refractory material after removal from the muffle furnace.

8.2 Completion

Cracking of the porcelain crucibles is prevented if they are cooled slowly by insertion into supports

Complete the determination by either the Volhard (8.2.1), the Mohr (8.2.2) or the ISE method (8.2.3).

8.2.1

Volhard method

Transfer the incinerated mixture to a beaker, wash the crucible with about 125 ml of hot water and add
the washings to the beaker. If unburnt particles are present, stop the test and repeat the determination,

© IS0 2020 - All rights reserved
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extending the combustion time. Cautiously add 20 ml of the nitric acid (5.1.2) and cover the beaker with
a clock glass, swirling or stirring the contents, if necessary, to help dissolution.

If necessary, filter the solution through a rapid-filtering, hardened, acid-washed filter paper, collecting
the filtrate in a conical flask. Wash the paper with a small quantity of hot water (for example four lots
of 5 ml to 10 ml), cool to room temperature and add 20 ml of the silver nitrate solution (5.2.1) to the
flask and mix thoroughly. Immediately add 5 ml of the 3, 5, 5-trimethylhexan-1-ol (5.3.1) or n-hexan-1-
ol (5.3.2), shake the solution for one minute to coagulate the precipitate, add eight to ten drops of the
iron (III) alum indicator solution (5.3.4) and titrate with the potassium thiocyanate solution (5.3.3).
The end-point is reached when the solution becomes faintly orange-pink in colour.

NOTE Filtration is usually unnecessary when using 1 g test portions of low-ash fuels, but is required when
dealing with lafrger test portions or with high-ash fuels.

8.2.2 Mohi method

shings
es are

ncinerated mixture to a beaker, wash the crucible with hot water, colléct the wal
and crush the residue in the beaker with a flat-ended glass rod. If gnburnt partic
the determination and repeat the test extending the combustion timg:.

Transfer the
in the beaker
present, stop

Heat the solu
the filtrate in
the washings
drops of the

The end-poin

8.2.3 ISE ni

Transfer the
add the wash

fion to boiling point and filter, using a filter paper pad or rapidfiltering paper, col
a conical flask. Wash the residue with five portions (5 mkg€ach) of hot water, col

botassium chromate indicator (5.4.2) and titrate withithe silver nitrate solution
[ is indicated by the first appearance of a brown coloration.

ethod

ncinerated mixture to a beaker, wash the\crucible with 50 ml to 70 ml of hot wat
ngs to the beaker. If unburnt particles.dare present, stop the determination and rep

ecting
ecting

in the flask. Neutralize the solution with the nitric acid {5.¥.2), using a pH paper. Add ten

5.4.1).

er and
bat the

peaker

test extending the combustion time. Cautiously add-20 ml of the nitric acid (5.1.2) and cover the |
with a clock glass, swirling or stirring the contents, if necessary, to help dissolution.

If necessary, filter the solution through a rapid-filtering, hardened, acid-washed filter paper, col
the filtrate infa conical flask. Wash the paper with a small quantity of hot water (the total volumg
filtrate should not exceed100 ml) and cpol to room temperature.

ecting
of the

NOTE Filtfation is usually unnecessary when using 1 g test portions of low-ash fuels, but is requirefl when

dealing with larger test portionsorwith high-ash fuels.

Titrate with (,025 M silvetnitrate solution (5.2.1), using the potentiometric titration assembly (8.6).

8.3 Blank test

Carry out a |
portion. This
atmosphere. Th

lank: test, using the same procedure as described in 8.1 and 8.2 but omitting the test
dSSeSSes—1Hoth re—ehtorire—in re—freagents—ana—an we ainatton—in yie atOI'y

is shall not be quantitatively significant.

© IS0 2020 - All rights reserved
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9 Expression of results

9.1 Volhard method

The chlorine mass fraction (w(,) of the sample, as analysed, expressed as a percentage, is given by the

Formula (1)
3,54561 (V2 —Vl)

W = 1
cl - (1)
where
o is the amount-of-substance concentration, in moles per litre, of the potassiunll

thiocyanate solution (5.3.3);

V] is the volume, in millilitres, of the potassium thiocyanate solution'(5.3.3) used
in the determination (8.2.1);

V is the volume, in millilitres, of the potassium thiocyanate soltition (5.3.3) used
in the blank test (8.3);

m is the mass, in grams, of the test portion;

3,p45 isthe factor, in g-%-l/(mol-ml). Its derivation is\provided in Annex A.

9.2 Mohr titration

The chlorine mass fraction (w),) of the sample, agdnalysed, expressed as a percentage by mass, is given

by the|Formula (2)
:3,54502 (V3 -V,)

Wi (2)
m
where

Cy is the amount-of:substance concentration, in moles per litre, of the silver nifrate solution
(5.4.1);

V3 is theyelume, in millilitres, of the silver nitrate solution (5.4.1) used in the determination
(8.2:2);

Vi is'the volume, in millilitres, of the silver nitrate solution (5.4.1) used in the blank test (8.3);

m is the mass, in grams, of the test portion;

3,545  is the factor, in g:%-l/(mol-ml). Its derivation is provided in Annex A.

9.3 ISE method

The chlorine mass fraction (w;,) of the sample, as analysed, expressed as a percentage, is given by the

Formula (3)

3,545¢, (Vg -V,

© IS0 2020 - All rights reserved 5
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where

C3

V.

(€]

Ve

is the amount-of-substance concentration, in moles per litre, of the silver nitrate solution

(5.2.1);

is the volume, in millilitres, of the silver nitrate solution (5.2.1) used in the determination

(8.2.3);

is the volume, in millilitres, of the silver nitrate solution (5.2.1) used in the blank test (8.3);

m

3,545

9.4 Allme
Report the re

The results d
Calculation of

1s the mass, In grams, of the test portion;

is the factor, in g-%-1/(mol-ml). Its derivation is provided in Annex A.

thods

sults as the mean of duplicate determinations, to the nearest 0,01 %-

f the determination described in this document are reported)on the “air-dried”
results to other bases shall be calculated by the specification in [SO 1170.

10 Precisi

n

10.1 Repeatability limit

The results of duplicate determinations, carried out at different times, in the same laboratory,
same operatqr, with the same apparatus, on representative portions taken from the same apalysis
sample, should not differ by more than 0,03 % absaglute.

10.2 Reprogducibility limit

The means
representativ
differ by mor

the results of duplicat¢ determinations, carried out in each of two laborator
e portions taken from the same sample after the last stage of sample separation, sh
e than0,06 % absolute.

11 Testreport

The test repo

-t shall include the following information:

a) identificgtion ofthe sample tested;

basis.

by the

es, on
all not

b) the meth

bd-used hy reference to this r]nr‘nmﬂnf’ ie ISO '297-7070;

c) the date of the determination;

d) the results and the method of expression used.

© IS0 2020 - All rights reserved
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Annex A
(informative)

Derivation of factors used in calculations in this International

Standard

A1l

In thif
formu

The fo
[AgNO
[AgNO

A.2
The m

eneral

annex, relative atomic masses and relative molecular masses are represented by
ae in square brackets.

|lowing equivalences occur in the determinations in this International Standard:
3] = [C].
] = [KSCN].

Volhard method
ass fraction, we,, of chlorine in the sample is given by the Formula (A.1)

_[(cV—cy ¥y )=(cV—¢,,)]%35,45 100 _3,545¢, (V,-V;)
! 1000 m m

is the volume, in millilitres, of the silver nitrate solution (5.2.1) used in the
determination (8.2.1)and the blank test (8.3);

is the volume, in‘millilitres, of the potassium thiocyanate solution (5.3.3)
used in the determination (8.2.1);

is the voluime, in millilitres, of the potassium thiocyanate solution (5.3.3)
used ifnthe blank test (8.3);

ig'tlie amount-of-substance concentration, in moles per litre, of the silver nit
(52.1);

the chemical

(A1)

rate solution

is the amount-of-substance concentration, in moles per litre, of the potassiu

Y

 thiocy-

. 1o V'l =l Wila)
dIldlT SUTULIVUIT (J.0.0 ],

is the mass, in grams, of the test portion;

35,45 is the relative atomic mass of chlorine, [Cl], in g/mol;

100 is the conversion factor from dimensionless mass fraction to percent, %;

1

3,

©IS0 2

000 isthe volume conversion factor, in ml/l;

545 s the factor, in g-%-1/(mol-ml).

020 - All rights reserved


https://standardsiso.com/api/?name=ff31b90a5e76cdbd7b0dd9d5a6ae308e

	Foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Principle
	5 Reagents
	5.1 For all methods
	5.2 For the Volhard and ISE methods
	5.3 For the Volhard method only
	5.4 For the Mohr method only
	6 Apparatus
	7 Preparation of the test sample
	8 Procedure
	8.1 Combustion
	8.2 Completion
	8.2.1 Volhard method
	8.2.2 Mohr method
	8.2.3 ISE method
	8.3 Blank test
	9 Expression of results
	9.1 Volhard method
	9.2 Mohr titration
	9.3 ISE method
	9.4 All methods
	10 Precision
	10.1 Repeatability limit
	10.2 Reproducibility limit
	11 Test report
	Annex A (informative)  Derivation of factors used in calculations in this International Standard

