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ISO Recommendation R 1171 January 1970

DETERMINATION OF ASH OF SOLID MINERAL FUELS

(Replacing ISO Recommendations R 158-1960, R 586-1967 and R 1016-1969)

INTRODUCTION

The ash remaining after coal or coke has been incinerated in air is derived from inorganic cGmplexes present in
the original coal substance and from associated mineral matter. The amount of sulphur retained in the ash is in
part dependent on the conditions of ashing and, in order to obtain values for the ash Centent on a comparable
basis, if is necessary to adhere strictly to these conditions.

1. SCOPE

Thig ISO Recommendation describes a method of determining the<ash content of all solid mineral fuels.

2. PRINCIPLE

The|sample is heated in air at a specified rate up toa temperature of 815 + 10 °C and maintained at this temper-
atuT until constant in mass. The characteristics of*hard coal and coke differ from those of brown coal and |ignite
in sfich a manner that more rapid rates of heating are permitted for the former.

The|percentage of ash is calculated from the/mass of the residue after incineration.

3. REAGENT

Deslccant. Either fresh or freshly regenerated, self-indicating, activated alumina, silica gel, anhydrous calcium
sulphate or phosphorus-pentoxide, or fresh magnesium perchlorate.

NOTE, — Regeneration of magnesium perchlorate should not be attempted, owing to the risk of explosion; when exhausted, the
magnesium perchlorate should be washed down the sink with water.

4. APPARATUS

4.1 | Balance, sensitive to 0.1 mg.

4.2 Mujfle furnace capable ol giving a zone of substaniially uniform femperature at the levels required by the
procedure and of reaching these levels in the specified times. The ventilation through the muffle furnace #
should be such as to give about five air changes per minute.

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

4.3  Dish of silica, porcelain, or platinum, 10 to 15 mm deep, with lid. The diameter of the dish should be such
that the thickness of the sample layer does not exceed 0.15 g/cm? for coal or 0.10 g/cm? for coke.

44 Insulating plate. A silica plate, 6 mm thick, or its equivalent, of such size as to be an easy sliding fit into
the muffle furnace.
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5. SAMPLE

The coal or coke used for the determination of ash content is the analysis sample ground to pass a sieve of
0.2 mm aperture. If necessary, the sample should be exposed in a thin layer for the minimum time required for
the moisture content to reach approximate equilibrium with the laboratory atmosphere.

6. PROCEDURE

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

Weigh accurately a clean, dry dish and lid (see Note), spread 1 to 2 g of sample evenly in the dish and re-weigh.

NiTE. — If a silica dish is used, then before its initial mass is determined, it should be heated to 815 £ 10 °C, maintainegd at
this temperature for 15 minutes and then cooled under the conditions specified for the actual determination.

— For brown coal and lignite

Insert the uncovered dish in the muffle furnace at room temperature. Raise the temperature to 250 °C
in 30 minutes; from 250 to 500 °C in a further 30 minutes; from 500 to 815.% 10 °C in a furthef
60 minutes and maintain at this temperature for a further 60 minutes.

- For hard coal

Insert the uncovered dish in the muffle furnace at room temperature. Raise the temperature to 300 °C in
30 minutes; from 500 to 815 % 10 °C in a further 30 to 60 minutes and maintain at this temperature for
60 minutes.

NOTE. — If the coal is of unknown origin, or if it has high sulphiit and carbon dioxide contents (each more than 2 %),
the heating rate specified for brown coal and lignite should bejused.

— For coke

Place the uncovered dish on the insulating plate, insert in the muffle furnace at 815 + 10 °C and|maintain
at this temperature for 75 minutes.

NOTE. — Alternatively, for coke the dish'ay be placed in a cold muffle and heated to 815 °C as rapidly as ppssible,
the duration of heating being calculated from the time the muffle reaches 815 10 °C. In this case, the insula}ing plate
may be dispensed with,

Rdmove the dish from the furnaces.cover the dish with its lid and allow it to cool, first on a thick metal pllate
for 10 minutes and finally in thg désiccator for 15 minutes. For all samples of brown coal and lignite, or if the
ash is light and fluffy, the dish should be covered with its lid before removal from the furnace.

Weigh the covered dish and-ash. Reheat at 815 + 10 °C for further 15 minute periods until any further change
in|mass does not exceed\l-mg.

7. CALCULATION AND REPORTING OF RESULTS

7.1 Calculation of result

The ash content (4) of the sample as analysed, expressed as a percentage by mass, is calculated from
the following formula :

M 7™M v 00
my —m,

A=

where

my is the mass, in grammes, of the dish plus lid;
m, is the mass, in grammes, of dish plus lid plus sample;
m;  is the mass, in grammes, of dish plus lid plus ash.

7.2 Precision of reporting

The result (preferably the mean of duplicate determinations — see section 8) should be reported to the
nearest 0.1 %.
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8. PRECISION OF THE METHOD

8.1

8.2

NOTH
may H

Maximum acceptable differences between results obtained
(calculated to the same moisture basis)
Ash
in the same laboratory in different laboratories
(repeatability) (reproducibility)
Less than 10 % | 0.2 % absolute 0.3 % absolute
10 % and over 2.0 % of the mean result 3.0 % of the mean result

Repeatability

The results of duplicate determinations, carried out at different times in the same laboratory by. the sane
operator with the same apparatus on two representative portions taken from the same analysis sample
(see Note below), should not differ by more than the above value.

Reproducibility

The means of the results of duplicate determinations carried out in two differént laboratories, on reprg
sentative portions taken from the same analysis sample after the last stage'of sample preparation (see
Note below), should not differ by more than the above value.

. — If the analysis sample has not been ground to pass a 0.2 mm sieve, the differences between duplicate determinations
e exceeded.
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