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5s that due to

moisture, when coal or coke is heated out of contact
standardized conditions. The test is empirical and,in-or
reproducible results, it is essential that the rate. of hed
temperature and the overall duration of the test are, carefully
also essential to exclude air from the coal or cokg during heg
oxidation. The fit of the crucible lid is therefore critical.
content of the sample is determined at the Same time as the
so that the appropriate correction can be\made.

Mineral matter associated with the ‘sample may also lose nj
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Hard coal and coke — Determination of volatile matter

1 Scope

This Interng
applicable t

tional Standard specifies a method of determining the volatile matter of hard(¢eal and of
D brown coals and lignites.

2 Norm

The follow?[g standards contain provisions which, through reference “in this text, constitute pro

International
revision, an
possibility o
registers of

ISO 331:1983, Coal — Determination of moisture in the analysis sample — Direct gravimetric method.

ISO 687:19]

ISO 11722
nitrogen.

3 Princip

A portion off

calculated ffjom the losstinmass of the test portion after deducting the loss in mass due to moisture.

ive references

Standard. At the time of publication, the editions indicated were valid. All standards
d parties to agreements based on this International Standard are encouraged to i
applying the most recent editions of the standards:indicated below. Members of IEC an
currently valid International Standards.

(4, Coke — Determination of moisturen:the analysis sample.

1), Solid mineral fuels — Hard .coal — Determination of moisture in the analysis samg

le

the sample js)heated out of contact with air at 900 °C for 7 min. The percentage of vd

coke. It is not

visions of this
are subject to
nvestigate the
l ISO maintain

le by drying in

latile matter is

4 Reage

Nt

Cyclohexane of recognized analytical grade.

1) To be published.
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5 Apparatus

5.1 Furnace, heated by electricity, in which a zone of uniform temperature of 900 °C + 5 °C can be maintained. It
may be of the stop-ended type or fitted at the back with a flue approximately 25 mm diameter and 150 mm long (see
figure 1).

NOTE — It is important for furnaces with flues that the furnace door seal well. The flue should not reach far out of the oven
and should be fitted with a butterfly valve to restrict airflow through the furnace.

Its heat capacity shall be such that, with an initial temperature of 900 °C, the temperature is regained within 4 min
after insertion of a cold stand and its crucibles. The temperature is measured with a thermocouple, as described

in5.2.

Normally the f
one stand or f
least 160 mm

A position for
used for all dd
tolerance of 4
uniformity in th

5.2 Thermoc
underside of €
rear of the furri

floor of the furmace. If the stand holds more than one crucible, the temperature under each crucible shall

in the same m

If desired, a
thermojunctior
temperature reg
thus inserted g

NOTE — The
changes with tir

5.3 Crucible,
10gand 14 g
the determinat]
no greater tha
and then be gi

NOTE — Whe
may be up to 44
recovery be mal

Lirnace will be designed specifically either for multiple determinations using a numbercof
Dr receiving one crucible and its stand. In the first case, the zone of uniform temperaturs
100 mm; in the latter case, a zone of diameter 40 mm will be sufficient.

he crucible stand shall be chosen within the zone of uniform temperature and this posi
bterminations. The temperature of 900 °C shall be attained as closely as)possible with
5°C in order to compensate for inherent errors in the temperature€) measurement

e temperature distribution.

puple, unsheathed, of wire no thicker than 1 mm. It should be‘lohg enough to reach the
ach crucible when placed in the zone of uniform temperature on being inserted through
ace. The thermojunction shall be placed midway between.the base of the crucible in its st

pnner.

sheathed thermocouple may be permanently installed in the furnace (see figure
as close as possible to the centre of the zone of uniform temperature; in this c
adings shall be correlated at frequent intétvals with those of the unsheathed thermocou
nly when necessary.

emperature/electromotive force relationship of a thermojunction maintained at elevated temperaty
ne.

cylindrical, with a well-fitting lid, both of fused silica. The crucible with lid shall have a ma
and dimensions approximating to those shown in figure 2. The fit of the lid on the crucible|
on and a lid shall-be selected to match the crucible so that the horizontal clearance betw
h 0,5 mm. After selection, the crucible and the lid shall be ground together to give smoq
ben a common‘distinguishing mark.

b mm in.height without affecting the determined volatile matter, provided that the specified rate o
ntained.

crucibles in
e shall be at

ion shall be
a specified
and lack of

entre of the
the front or
and and the
be checked

1) with its
nse furnace
ble, which is

res gradually

1ss between
is critical to
een them is
th surfaces

h performing’multiple determinations on highly swelling coals, it may be necessary to use taller criicibles; these

temperature

5.4 Crucible stand, on which the crucible is placed in the furnace, such that the appropriate rate of heating can
be achieved. For example, it may consist of the following:

a)

diameter and 2 mm thick, resting on the inner projection of its legs or

b)

ceramic plates 2 mm thick supporting the crucibles.

5.5 Balance,

capable of reading to the nearest 0,1 mg.

for single determinations, a ring of heat-resistant steel wire as shown in figure 3 a) with ceramic discs, 25 mm

for multiple determinations, a tray of heat-resistant steel wire as shown in figure 3 b), of appropriate size, with
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Dimensions in millimetres
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Figure 1 — Example\of suitable furnace

Dimensions in millimetres
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Figure 2 — Silica crucible and lid
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Dimensions in millimetres
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b) Suitable for multiple determinations

Figure 3 — Crucible stands

6 Preparation of the test sample

The coal or coke used for the determination of volatile matter is the general analysis test sample (ground to pass a
sieve of 212 um aperture).

The sample shall be well mixed and in moisture equilibrium with the laboratory atmosphere.

A test portion from the same test sample is separated for determination of moisture parallel to the determination of
volatile matter.
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7 Procedure

7.1 Furnace temperature checking

Adjust the temperature of the zone in the furnace (5.1), containing either a stand with one crucible and lid
(figure 3 @) or a stand with the requisite number of crucibles and lids (figure 3 b), to 900 °C + 5 °C as indicated by
the correctly located thermocouple (5.2). Check that the temperature under each crucible, at the same height, lies

within the te

mperature tolerance of the uniform zone.

NOTE — Temperature checking should be made before starting determinations. However, when several analyses are
performed per day, a daily temperature check is sufficient. The check of the temperature recovery criterion (5.1) should be
dealt with in a similar way.

7.2 Volati

Fill either a
and lids (fg
furnace and

As soon as
1+0,19of
layer of evd
crucible, ad

NOTE — TH
Place the ¢
Remove an
manner as f

NOTES

1 The same
its surface, W

e matter determination
5tand with one empty crucible and lid (figure 3 a) or a stand with the requisite number of ¢
ire 3 b) and insert in the oven. Maintain at 900 °C = 5 °C for 7 min. Remaye-the cruci
allow to cool to room temperature on a thick metal plate.

they are cool, weigh each empty crucible and lid and weigh into each*crucible, to the n
test sample. Replace the lid and tap each crucible on a clean hard surface until the test

] 2 to 4 drops of cyclohexane (4) and replace the lid.
e addition of cyclohexane prevents oxidation of the coke but does not prevent adsorption of gases
harged crucible(s) in a cold stand, transfer to the“furnace, close the door and leave f

] allow to cool to room temperature. When cool,swieigh the crucible(s) to the nearest 0,1 1
or the empty crucible(s).

treatment of the crucible before and after the determination minimizes the effect of any film of wg
hile the rapid cooling reduces absorption of moisture by the coal or coke residue.

mpty crucibles
ble(s) from the

earest 0,1 mg,
pbortion forms a

bn thickness on the bottom of the crucible. If the sample iscof\coke, remove the lid ¢f the charged

, €.¢. nitrogen.

or 7mint5s.
ng in the same

ter adsorbed on

2 If multiple|determinations are being made, \any vacant places in the stand should be filled with empty cruciblgs.
8 Expregsion of results
The volatile|matter V in the sample as analysed, expressed as a percentage by mass, is given by the jequation:
100(m,, £
v = 200y, %) _ )
Mo~ My
where
my is the mass, in grams, of the empty crucible and lid;
m, is the mass, in grams, of the crucible and lid and test portion before heating;
mg is the mass, in grams, of the crucible and lid and contents after heating;
M is the moisture, as a percentage by mass, in the sample as analysed, determined according to the method

specified in ISO 331 (to be superseded by ISO 11722) or ISO 687.

Report the result, as the mean of duplicate determinations, to the nearest 0,1 % (m/m). The results of the
determination described in this International Standard are reported on the “air-dried” basis. Calculation of the results

to other bas

es is dealt with in ISO 1170.
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