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ISO Recommendation R 1016 March 1969

DETERMINATION OF ASH

OF BROWN COALS AND LIGNITES

1. SCOPE

This 1$0 Recommendation describes a method of determining the ash of brown Coals and lignites.

2.  FIELD OF APPLICATION

When brown coal or lignite is incinerated completely, the ash remaining\differs from the mineral matter originglly
present in the brown coal or lignite. This is because various changes oecur during incineration, such as loss of
water of constitution from shaly matter and of carbon dioxide fron¥ carbonates, and the oxidation of iron pyr|
to iron oxide. The fixation of oxides of sulphur by bases also occurs. The method for the determination of ash
of brown coals and lignites is, therefore, empirical, because-the conditions of incineration determine the exteng
to whith these reactions occur. It is essential, therefore,to adhere strictly to the procedure laid down to obtai
reprodjicible results.
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3. PRINCIPLE

Brown| coal or lignite is heated in-air_to a temperature of 250 °C in 30 minutes; from 250°Cto 500 °C ir| a
furthet 30 minutes; from 500 °C te’815 °C in a further 60 minutes; and is maintained at this last temperafure
until it is constant in mass.

The pgrcentage of ash is.calculated from the mass of residue after incineration.

4. APPARATUS

4.1 lfalance, sensitive to 0.1 mg.

4.2 Muffle furnace, capable of giving a substantially uniform temperature zone at 250 °C after 30 minutes of
heating from room temperature, of being raised to 500 °C in a further 30 minutes, of being raised to
815 + 10 °C in a further 60 minutes, and of maintaining this last temperature at the end of the run-up
period. The ventilation should be such as to give at least four air changes per minute.

NOTE. — The air changes per minute can be assessed by measurement of the air flow in the flue by means of a Pitot
static tube and sensitive manometer.

4.3 Dish, of silica, porcelain or platinum, 15 mm deep, with a lid, and of such a size that with the mass of
sample used, the coal layer does not exceed 0.15 g/cm?.
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5. PROCEDURE

commencing the determination mix the air-dried sample, ground to pass a sieve of 0.2 mm aperture,
ghly for at least 1 minute, preferably by mechanical means.

Weigh a clean, dry dish with its lid (see Note 1, below) and spread uniformly into it about 1 g of the sample, to form
a layer of not more than 0.15 g/cm?. Weigh the covered dish and its contents to determine by difference the mass
of sample taken. Insert the uncovered dish and the lid separately in the muffle furnace at room temperature, raise
the temperature to 250 °C in 30 minutes, from 250 °C to 500 °C in another 30 minutes and from 500 °C to 815 °C
in another 60 minutes. Maintain the final temperature for a further 60 minutes.

Cover the dish with the lid, then remove the dish from the muffle furnace and allow it to cool, first on a cold metal

slab fo

and lid|after it has been in the desiccator for 15 minutes. Re-ignite at the final temperature until constant(n
(see Ndte 2, below).

NOTES

1. Silic

h and porcelain dishes, if used, should be heated to 815 + 10 °C for 15 minutes and cooled under the.conditions speci

in tHe actual determination immediately before their initial masses are determined.

2. Con

tancy in mass is defined as a change not exceeding 1 mg in a further period of heating of 15{minutes.

6. EXPRESSION OF RESULTS

The ash (4) of the sample as analysed, expressed as a percentage, by mass, s calculated from the following for
(m3 - my)
=—=X 100
(mz - my)

where

m, is the mass of dish with lid, in grammes;
M, is the mass of dish with lid and sample, if\grammes;

3 is the mass of dish with lid and ash, in-grammes.

The figal result should be reported to the.nearest 0.1 .

7.  PRECISION OF THE METHOD

5 minutes and finally in a desiccator standing at the side of the balance. Weigh the dish with its conternls

SS

ied

mula :

Maximum acceptable difference between results obtained
Ash
in the same laboratory in different laboratories
(Repeatability) (Reproducibility)
Lessthan 10 %, 0.3 °/, absolute 0.4 °/, absolute
10 %, and over 3.0 9, of result 4.0 %, of result
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