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Introduction

The volatile matter is determined as the loss in mass, co

ISO 5071-1:1997(E)

rrected for

|||uiatuu':, Wt ite 1S _hdated out of

contact with air under specified conditions. The test is empiri
order to obtain reproducible results, it is essential that the’rate

cal and, in
of heating,

the final temperature and the overall duration of the test He carefully

controlled. Due to the nature of brown coals and lignites, initia

heating of

the sample at 400 °C is necessary to minimize the_possibility of ejection of

sample from the test crucible.

Mineral matter associated with the sample may also lose mas$ under the

conditions of the test, the magnitude of the loss being depend
the nature and the quantity of the minérals present.

ent on both
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Brown coals and lignites — Determination of the volatile matter

in the

analysis sample —

Part 1
Two-fi

1 Scop

This part ¢

2 Normative references

The followiing standards contain provisions which, through reference in this text, constitute provisions o

1SO 5071.
parties to
most rece
Internatior
ISO 1170:
1SO 1213-
ISO 5068:

ISO 5069

determination of meijsture content and for general analysis.

Irnace method

e

f 1ISO 5071 specifies a method of determining the volatile:matter of brown coals and lignites.

At the time of publication, the editions indicated were valid. All standards are subject to 1
agreements based on this part of ISO.5071 are encouraged to investigate the possibility of

al Standards.

1977, Coal and coke — Galeulation of analyses to different bases — Vocabulary.

2:1992, Solid mineral fuéls — Part 2: Terms relating to coal sampling and analysis.

1983, Brown caals and lignites — Determination of moisture content — Indirect gravimetric m

2:1983, Brown coals and lignites — Principles of sampling — Part2: Sample pre,

f this part of
pvision, and
applying the

nt editions of the standards indicated below. Members of IEC and ISO maintain registers of cirrently valid

pthod.

paration for

3 Defin

itions

For the purposes of this part of ISO 5071, the definitions given in ISO 1213-2 apply.

4 Principle

The coal is heated out of contact with air for 7 min at 400 °C, then immediately transferred to another furnace
and heated at 900 °C for a further 7 min. The percentage of volatile matter is calculated from the loss in mass of the
oven-dried sample or from the loss in mass of the analysis sample corrected for moisture.
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5 Reagents

5.1 Desiccants, fresh or freshly regenerated and preferably self-indicating. Suitable desiccants are magnesium
perchlorate, silica gel, activated alumina and anhydrous calcium sulfate.

WARNING — Magnesium perchlorate is a strong oxidizing agent. Do not attempt to regenerate the
absorbent. Do not permit contact with organic materials or reducing agent.

5.2 Nitrogen, dry, with a maximum oxygen content of 30 um per litre.

6 Apparatus

6.1 Furnac
160 mm x 1
160 mmx 1
or fitted at th

The heat ca
and/or 400 °
cold stand a
furnace can
for receiving
temperature

, (figure 1) heated by electricity. Two such furnaces are required. One furnace shall. have & zone of
mm maintained at a uniform temperature of 400 °C + 10 °C. The second shall have g zone of
mm maintained at a uniform temperature of 900 °C £ 5 °C. The furnaces may_be the stop-ended type
back with a flue approximately 25 mm in diameter by 150 mm long.

acity of the 900 °C and/or 400 °C furnace shall be

ich that wit aminitial fnmnarnhurn hf ann °C
AW Wi Uiv vvwv AT W TVw N T IRV VAl W “uwi LIcAL n L} { B 8

Vi vv

,a temperature of 900 °C £ 10 °C and/or 400 °C + 10 °C is regained within 4 min after insgrtion of a
d its crucibles. The temperature shall be measured with a thermocouple as described in|6.3. The
e designed specifically either for multiple determinations using*anumber of crucibles in ong stand or
ne crucible and its stand. A position for the crucible stand shall be chosen within the zone ¢f uniform
nd this position used for all determinations.

Dimensions in millimetres
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Figure 1 — Example of a suitable furnace
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6.2 Oven, capable of being controlled at a temperature within the range 105 °C to 110 °C and with prevision for
passing a current of dry oxygen-free nitrogen through it at a rate sufficient to change the atmosphere 15 times per
hour. The size of the chamber is suitable for containing the crucible (6.4).

6.3 Thermocouple, the temperature characteristics of the furnace shall be checked with an unsheathed
thermocouple, of wire not thicker than 1 mm. The thermo-junction shall be inserted midway between the base of the
crucible in its stand and the floor of the furnace. If the stand holds more than one crucible, the temperature under
each crucible shall be checked in the same manner. If desired, a sheathed thermocouple may be permanently
installed in the furnace with its thermo-junction as close as possible to the centre of the zone of uniform
temperature; in this case, its temperature readings shall be correlated at frequent intervals with those of the
unsheathed thermocouple, which is then inserted only when necessary.

NOTE — T
changes wit

he temperature/electromotive force reiationship of a thermo-junction maintained at eievated temperaiu
n time.

res graduaily

6.4 Crucible and lid, a cylindrical crucible with a well fitting lid, both made of fused silica, The crudible and lid
shall weigh between 10 g and 14 g and have dimensions approximating to those shown inifigure 2. Thefit of the lid

on the crug ation and a lid shall be selected to match the crigcible so that the horizontal

ible is critical to the determination shal selec so that rizonta
clearance petween them is not greater than 0,5 mm. After selection, the crucible and the lid shall

together to

materials,
crucible, w

br of platinum, can be used, provided that they give the results which agree with the recomm
thin the stated precision of the method (clause 10).

give smooth surfaces and then be given a common distinguishing mark. Crucibles of othg

be ground
r refractory
bnded silica

irmanainna in millimateas

N
WHTITSTIDIVNS 1 rmnnicucs

¢ 27

Figure 2 — Silica crucible and lid
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6.5 Stand, on which the crucible is placed in the muffle furnace, so that the appropriate specified rate of heating
can be achieved. For example, it may consist of the following:

a) For a single determination — a ring of heat-resistant steel wire as shown in figure 3a), 27 mm in diameter and

1,5 mm thick, resting on the inner projection of its legs.

or

b) For muitiple determinations — a tray of heat-resistant steel wire as shown in figure 3b), of appropriate size,
with ceramic plates 2 mm thick supporting the crucibles.

Dimensions in millimetres

19

D) ©

Three legs spaced at 120° apart

Ring

\
/

Handle

@ int. 27
@ ext. 30

b) Suitable for multiple determinations

Figure 3 — Crucible stands
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6.6 Balance, sensitive to 0,1 mg.

6.7 Desiccator.

7 Sample

Prepare the sample for the determination of volatile matter in the analysis sample in accordance with clause 7
(Sample preparation for general analysis) of ISO 5069-2:1983.

8 Proc

8.1 Preliminary procedure

temperature of the zone in the furnaces (6.1), loaded with a stand and empty crudibles where
, to 400°C+10°C and 900°C+5°C respectively as indicated by (the correctly |unsheathed

900 °C fo 7 mm, either one crucible and lid (6.4) or the requisite number of crucibles and lids to fill{the multiple
ove the crucible(s) from the furnace and cool them, first on a metal slab and finally in a degiccator (6.7)
located ngxt to the balance. As soon as they are cool, weigh each empty crucible and lid. Record the |mass(es) of
the precorjditioned crucibles and lids to the nearest 0,1 mg (note 1 in 8.4),

8.2 Preqdetermination procedure

Accurately weigh 1,00 g to 1,01 g of sample (clause 7) to.the nearest 0,1 mg into each preconditioned crucible.
Replace the lid and tap the crucible on a clean hard surface' until the sample forms a layer of even thickness on the
bottom of the crucible. Proceed in accordance with either8.3 or 8.4 depending on whether or not the cgal has been
oven dried or air dried.

Before co)lwmencing the determination, mix the analysis sample-for at least 1 min, preferably by mechapical means.

8.3 Method using oven-dried coal

Place the|charged crucible(s) with lid(s). 'removed in the oven (6.2) at 105°C to 110 °C. Dry the $ample(s) to
constant mass in accordance with-the procedure for moisture determination specified in I1ISO 5068.| Record the
mass(es) pf the oven-dried crucible(s), lid(s) and sample(s) to the nearest 0,1 mg.

Place the|crucible(s) fitted with’lid(s) containing the oven-dried sample(s) in a suitable stand (note 2 in 8.4) and
transfer tq the furnace set-at-400 °C for 7 min. Immediately transfer to the furnace set at 900 °C for a flirther 7 min.
Remove the crucible(s)/and cool and weigh them in the same manner as for empty crucible(s) (see 8.1). If ash
deposits gre visible onthe stand or crucible(s) then discard the test and repeat (note 3 in 8.4).

8.4 Method using air-dried coal

Place the charged crucible(s) with the Tid(s) in a suitable cool stand (note 2) and transfer to the muffle furnace set at
400 °C for 7 min. Immediately transfer to the furnace set at 900 °C for a further 7 min. Remove the crucible(s) and
cool and weigh them in the same manner as for the empty crucible(s) (see 8.1).

NOTES

1 Precisely similar treatment of the crucible(s) and lid(s) before and after the determination minimizes the effect of any film of
water absorbed on its surface, while the rapid cooling reduces absorption of moisture by the coal residue.

2 If multiple determinations are being made, fill any vacant places in the stand with empty crucibles.
3 Certain brown coals and lignites may consistently produce ash deposits either on the crucible lid or the sample tray when

tested using the two-furnace procedure. In such a case, it is recommended to press the air-dried sample into small pellets, then
determine the volatile matter.
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