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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

described in 1
different typd
editorial rule

Attention is d
patent rights
any patent rig
on the ISO lis{

Any trade na
constitute an

The committ
Methods of an

This third ed

minor revisiojn.

he ISO/IEC Directives, Part 1. In particular the different approval criteria needed
s of ISO documents should be noted. This document was drafted in accordance.w
5 of the [SO/IEC Directives, Part 2. www.iso.org/directives

rawn to the possibility that some of the elements of this document may be the suh
ISO shall not be held responsible for identifying any or all such patent-rights. Def
hts identified during the development of the document will be in the-Ihtroduction
of patent declarations received. www.iso.org/patents

me used in this document is information given for the convénience of users and dd
endorsement.

be responsible for this document is ISO/TC 27, Solid“mineral fuels, Subcommittee
alysis.

ition cancels and replaces the second edition\ (ISO 334:1992), of which it constit

or the
th the

ject of
ails of
ind /or

es not

SC5,

utes a

© ISO 2013 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
https://standardsiso.com/api/?name=c7f4d2eefe5336bac3605fdc5aaa562a

ISO 334:2013(E)

Introduction

An alternative reference method to that specified in this International Standard is given in ISO 351:1996.

Instrumental methods for a more rapid determination of total sulfur are now available. If such a method
is to be used, it is important to demonstrate that the method is free from bias, when compared to this
reference method, and will give levels of repeatability and reproducibility which are the same as, or
better than, those quoted for the reference method (see Clause 9).
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INTERNATIONAL STANDARD

ISO 334:2013(E)

Solid mineral fuels — Determination of total sulfur —
Eschka method

1 Scope

This International Standard specifies a reference method for determining the total sulfur content of
hard coal, brown coals and lignites, and coke by the Eschka method.

2 N
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indisp|
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ISO 5

determination of moisture content and for general anglysis
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by dry
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A test
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WARN

prmative references

llowing documents, in whole or in part, are normatively referenced id ‘this docu
ensable for its application. For dated references, only the edition-cited applies,
nces, the latest edition of the referenced document (including any aniendments) apy

7, Solid mineral fuels — Coke — Determination of moisture in the'general analysis tes
70, Coal and coke — Calculation of analyses to different basés

68-1, Brown coals and lignites — Determination of moisture content — Part 1: Indire
 for total moisture

69-2, Brown coals and lignites — Principles_of sampling — Part 2: Sample pi
722, Solid mineral fuels — Hard coal — Determination of moisture in the general analy|
ng in nitrogen

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

rinciple

to remove combustible matter and to convert the sulfur to sulfate. This is then e
chloric acid solution and determined gravimetrically by precipitation with barium

pagents

[ING <~ Care should be exercised when handling the reagents, many of wh

and corrosive.

ment and are
For undated
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sample

Ct gravimetric

eparation for

Kis test sample

bst samples

portion is ignited in_intimate contact with the Eschka mixture in an oxidizing atmosphere at

ktracted with
hloride.

ich are toxic

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

4.1 Eschka mixture

Mix two parts by mass of light calcined magnesium oxide with one part by mass of anhydrous sodium (or
potassium) carbonate. The mixture shall entirely pass a test sieve of 212 pm nominal size of openings.

4.2 Hydrochloric acid

Concentrated p approximately 1,18 g/ml, approximately 36 % (m/m).
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4.3 Potass

ium sulfate solution

Weigh, to the nearest 0,1 mg, about 2 g of potassium sulfate, previously dried at a temperature of 105 °C
to 110 °C. Dissolve in water and dilute to 1 1.

4.4 Barium chloride, approximately 85 g/1 solution

Dissolve 100 g of barium chloride dihydrate in water and dilute to 1 . Filter before use through a close-
textured, doubly acid-washed filter paper or filter-paper pad.

4.5 Methyl red indicator solution

Dissolve 1 g olf 2-(4-dimethylaminophenylazo) benzoic acid sodium salt (methyl red) in 1 1 of wat

4.6 Ammonia

Concentrated
4.7 Silver
Dissolve 17 g
5 Appara

5.1 Analyt

Capable of wd

solution, not less than 25 % (m/m).

hitrate, 17 g/1 solution

of silver nitrate in water and dilute to 1 1. Store in a dark, glass bottle.

tus

ical balance

ighing to the nearest 0,1 mg.

5.2 Gradujted glassware

Conforming t

b the requirements for class A in the International Standards prepared by ISO/TC 4

5.3 Electrically heated muffle furnace

Capable of bd
furnace shall

ing maintained atatemperature of 800 °C * 25 °C. The ventilation through the
be such as to give about five air changes per minute.

5.4 Crucible

Of platinum, §

ilica, or-glazed porcelain, of capacity approximately 25 ml.

5.5 Flatpl

hte

9%

(9]

muffle

6 mm thick, of silica (or other suitable refractory material) which fits easily into the muffle furnace (5.3).

5.6 Gooch

crucible

Of glazed porcelain or sintered glass.

5.7 Air oven

Capable of being maintained at a temperature of 130 °C + 10 °C.

© ISO 2013 - All rights reserved
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6 Preparation of test sample

The test sample is the general analysis test sample prepared in accordance with ISO 13909-4 or
ISO 5069-2, as appropriate. Expose the sample, in a thin layer, for the minimum time required for the
moisture content to reach approximate equilibrium with the laboratory atmosphere (this is particularly
important for brown coals and lignites).

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

If the results are to be calculated other than on an “air-dried” basis (see Clause 8), then, after weighing
the test portion (see 7.1), determine the moisture content using a further portion of the test sample by
the mdthod described in TSO 11722, 150 687, or ISO 5068-1, as appropriate.

7 Procedure
7.1 Testportion

7.1.1 | For coal

Take 4 test portion of the mass given in Table 1 (for the expected total sulfur content), weighing to the
nearegt 0,1 mg.

Table 1 — Test portion for coal

Expected total sulphur content | Mass of test portion
% (m/m) g
<5 1,0
5 to 10 0,5
>10 0,25

7.1.2 | For coke

Take aftest portion of 1 g, weighing to the nearest 0,1 mg.

7.2 (Charging theerucible

Cover fthe bottont ef the crucible (5.4) uniformly with 0,5 g of the Eschka mixture (4.1), weighed to the
nearegt 0,1 mgiMix the test portion intimately with 2,5 g of the Eschka mixture, weighed fo the nearest
0,1 mg, in asuitable vessel. Transfer the mixture to the 25 ml crucible. Level the contents By tapping the
crucibLe gently on the bench and cover the contents uniformly with 1,0 g of the Eschka mixlFure, weighed
to the péarest 0,1 mg.

The entire 4 g of the Eschka mixture should be weighed out and the 0,5 g and 1 g portions, required for
the bottom and top layers, should be extracted from this. For this purpose, it is convenient to calibrate
a small glass tube for each bath of the Eschka mixture to deliver 0,5 g and 1 g without weighing. The
bottom layer of the Eschka mixture below the test portion mixture reduces attack on the porcelain
surface so that the extraction of sulfate with hot water is complete even when the surface deteriorates.

© IS0 2013 - All rights reserved 3
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7.3

Ignition

7.3.1 For coal

Place the charged crucible (and any others up to the limit of the muffle furnace capacity) in the cold muffle
furnace (5.3) and raise the temperature to 800 °C + 25 °C in about 1 h, maintaining this temperature for
atleast a further 1,5 h. Withdraw the crucible (or crucibles) and allow to cool.

NOTE
of light porous

firebrick on removal from the muffle furnace.

7.3.2 For coke

The cracking of porcelain crucibles can be prevented if they are slowly cooled by insertion in supports

Place the cha[ged crucible (or crucibles) on the cold insulating plate (5.5) and insert inte~the

furnace (5.3)
1,5 h. Withdr

at a temperature of 800 °C + 25 °C, maintaining this temperature for at least a f
hw the crucible (or crucibles) and allow to cool. See Note in 7.3.1.

7.4 Recovering the residue

Transfer the
If unburnt p
crucible thor

7.5 Extrac

Placeawatch
acid (4.2) to ¢
beaker to eff
400 ml conicd

NOTE A
of filtration.

rticles are present, the determination shall be stopped and<he test repeated. Wa
ughly with about 50 ml of hot water and add the washings\to the contents of the be

ignited mixture from the crucible to a 400 ml beaker containing25 ml to 30 ml of

fion

blass on the beaker and then, while tilting the watclhrglass, carefully add enough hydro
lissolve the solid matter (17 ml will normally*be required), warming the contents
ect solution. Boil for 5 min to expel carbonrdioxide and filter, collecting the filtra
1 beaker.

edium-textured, doubly acid-washed filter paper or a filter-paper pad is recommended fo

To prepare thk filter-paper pad, shake doubly acid-washed filter-paper clippings, in pieces with a

approximatel
filter cone of }
cone is imme
5 mm thick,

the finger fro
rod. A final w|

Wash the filteg

1 cm2, with water in a bottle until the paper is thoroughly disintegrated. Place a po

sed and the funnel-stem is full. Shake, onto the cone, sufficient paper pulp to forn
nd level it with a-flat-ended glass rod. Allow the excess water to drain away by ren

the stem and as drainage ceases, lightly tamp the pad around the edges with th
hsh with waterrenders the filter ready for use.

r with five’20 ml portions of hot water.

Addtwoort

}Jlr

ee‘drops of the methyl red indicator solution (4.5) to the combined filtrate and waj

and then cautfiously add the ammonia solution (4.6) until the colour of the indicator changes and

muffle
urther

water.
sh the
aker.

thloric
of the
ke in a

 speed

reas of
celain

5 mm in a 75 mm funnel,close the stem of the funnel with a finger, and add water until the

a pad
noving
e glass

hings,
h trace

of precipitate is formed. Add enough hydrochloric acid (4.2) to just redissolve the precipitate and then
add 1 ml in excess.

7.6 Precip

itation of barium sulfate

After extraction, dilute the solution, if necessary, to approximately 200 ml and cover the beaker
containing the solution with a watch glass. Heat the covered beaker until the solution boils and then
reduce the heating slightly until ebullition of the solution ceases. Then add 10 ml of the cold barium
chloride solution (4.4) from a pipette with a delivery time of approximately 20 s so that the barium
chloride solution falls into the centre of the hot solution while it is being agitated. Keep the solution just
below boiling point for 30 min.
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Filter the solution using one of the following techniques.

a) By gravity through an ashless, close-textured, doubly acid-washed filter paper of diameter 100 mm
to 125 mm. Carefully fold the filter paper and fit it into a fluted, long-stemmed 60° funnel so that the
stem remains full of liquid during the filtration.

b) By gravity through a filter-paper pad prepared from ashless, doubly acid-washed filter paper (see
Note in 7.5).

c) Bysuction through a pad of filtration mineral fibre in a Gooch crucible (5.6). Before commencing the

filtration, dry the Gooch crucible and pad for 1 h at a temperature of 130 °C + 10 °C and weigh, to the

nearest 0,1 mg.

Wash the precipitate with hot water, using not more than 250 ml, until the last 20 ml‘of|
give npt more than a faint opalescence with the silver nitrate solution (4.7).

If techinique a) or b) is used, place the wet filter paper or pad in the previously*ignited
crucible (5.4) on the cold flat plate (5.5).

Iftechpique b) is used, after transferring the filter-paper pad to the crucibleywipe the funne
with twvo halves of an ashless filter paper and place this paper in the‘erucible with the p
crucibjle slowly into the muffle furnace (5.3), at a temperature of 800,°C+ 25 °C, and then h¢
a desiccator and reweigh, to the nearest 0,1 mg.

ique c) is used, dry the Gooch crucible (5.6) and padifor 1 h at a temperature of 1

cool ir] a desiccator, and reweigh, to the nearest 0,1 mg.

7.7 Blank testing

Carry
(as des
solutid

cribed in 7.2, 7.3, 7.4, 7.5, and 7.6). Using-a one-mark pipette, add 25,0 ml of the pot3
n (4.3) to the filtrate before adding the methyl red indicator solution (4.5), as desct]

8 E;
The sy

xpression of results

Ifur content, ws, of the sample, expressed as a percentage by mass, is given by Forny

13,74(m; —m3 €0,03348p 50, )

my

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

is the mass, expressed in grams, of barium sulfate found in the determinati

the washings

and weighed

1 successively
ad. Insert the
pat for 15 min.

30 °C £ 10 °C,

put a blank test using the same procedure-as for the determination, but omitting thie test portion

ssium sulfate
ibed in 7.5.

ula (1)

e8]

pn;

m3 is the mass, expressed in grams, of barium sulfate found in the blank test;

PKk,s0,4 (4.3)

NOTE The derivation of the factors used in Formula (1) is given in Annex A.

Report the result, as the mean of duplicate determinations, to the nearest 0,1 % (m/m).

is the mass concentration, expressed in grams per litre, of the potassium sulfate solution

The results of the determination described in this International Standard are reported on the “air-dried”

basis. Calculation of the results on other bases is dealt with in ISO 1170.
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