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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 WIT TSO, also take part In the WOrk. 1S0U collaborates closely with the Internatonal Eledtrotechnical
Commisgion (IEC) on all matters of electrotechnical standardization.

Internatignal Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 3.

Draft Intgrnational Standards adopted by the technical committees are circulated to the-member bodiep for voting.
Publicatipn as an International Standard requires approval by at least 75 % of the member bodies castirjg a vote.

Attention| is drawn to the possibility that some of the elements of this part of 1SO 12985 may be th¢ subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

Internatignal Standard 1SO 12985-1 was prepared by Technical Committee ISO/TC 47, Chemistry, Subcommittee
SC 7, Aluminium oxide, cryolite, aluminium fluoride, sodium fluoridef.carbonaceous products for the aluminium
industry.

ISO 12985 consists of the following parts, under the general title Carbonaceous materials used in the production of
aluminium — Baked anodes and cathode blocks:

— Part|1: Determination of apparent density using a dimensions method

— Part|2: Determination of apparent density and‘of open porosity using a hydrostatic method
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Carbonaceous materials used in the production of aluminium —
Baked anodes and cathode blocks —

Part 1:

Determination of apparent dpnqity uqing a dimensions method

1 Scqgpe

This part|of ISO 12985 specifies a dimensions method for the determination of the apparent density of cg

products

This method is applicable to samples with a simple or well-defined geometry (cylindrical, rectangular parall

cubic, etd
used for
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this part
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ISO 8007
individuaj
ISO 8007
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3  Prin

The geon

used in the production of aluminium.

.) and having a smooth surface profile. The accuracy of measuremeént is strongly influenced by th
sampling, i.e. the drilling and sawing machines.

Mmative references

ving normative documents contain provisions which, through reference in this text, constitute p
Df 1ISO 12985. For dated references, subsequent amendments to, or revisions of, any of these
pply. However, parties to agreements based on this part of ISO 12985 are encouraged to inv

of applying the most recent editions “of the normative documents indicated below. H
s, the latest edition of the normative\.document referred to applies. Members of ISO and IE
of currently valid International Standards.

-1, Carbonaceous materials;used in the production of aluminium — Sampling plans and sa
units — Part 1: Cathoderblocks.

-2, Carbonaceous materials used in the production of aluminium — Sampling plans and sa
units — Part 2: Prebaked anodes.

ciple

netry of the test specimen and its mass are measured and the apparent density is calculated.

rbonaceous

blepipedical,
e equipment

rovisions of
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or undated
FC maintain

mpling from

mpling from

4  Apparatus

4.1 Balance, capable of weighing to the nearest 0,1 g for test specimens with a mass of 100 g or more and
capable of weighing to the nearest 0,01 g for test specimens of a mass of less than 100 g.

4.2 Callipers, for measuring the sample dimensions, capable of measuring to the nearest 0
dimensions of 30 mm or more and capable of measuring to the nearest 0,01 mm for dimensions of less than

30 mm.
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5 Sampling

Sample the

NOTE

cathode blocks and baked anodes in accordance with ISO 8007-1 and ISO 8007-2, respectively.

6 Procedure

6.1 Measurement of dimensions

Measure each dimension four times as follows:

which
the wa

Calculate th
in the calcul

EXAMPLE

6.2 Dete

Dry the tes

consecutive
reaches roo

7 Calcu

Calculate th

dimension;

Calculate th

Pa:_\

where
m i

\Y, i

for a cylindrical test specimen: measure along the test specimen’s length at positions on’the circu

for are
a cylinder and measure the major and minor axes in a similar manner to that desefibed for the measu
the dial

To ensure that the precision given in clause 8 is achieved, a sample volume of approximately 100 cm3 is necessary.

along the test specimen's length;
ctangular parallelepipedical test specimen: measure the length in a similarmanner to that des
meter of a cylinder.

e mean of each dimension, i.e. a;, a, ... a,, and if one dimension-has to be taken to a power grea,
ption of the volume, calculate the mean of the individual measurement to the given power.

Cylinders: the area is calculated from the mean of the square diameters.

‘mination of dry mass
specimen until it maintains a constant mass by heating at (110 +5) °C for a minimum of 2

weighings at 5 min intervals differ by lessythan 0,1 %. Cool the test specimen in a desiccat
Im temperature and weigh the mass m;.

Jation

e volume V of the test specimen according to its geometrical formula and by using the mean valug
ound off to 0,1 cm3 for(valumes larger than 100 cm3 and to 0,01 cm3 for smaller volumes.

e apparent densityp,, expressed in grams per cubic centimetre, of the test specimen using the

mference

re 90° apart and determine the diameter from measurements taken at each end‘@and at 1/3 and 2/3 of

cribed for
ement of

ter than 1

h or until
or until it

s of each

formula:

s the dry mass, expressed in grams;

s the calculated volume, expressed in cubic centimetres.

Report the results to the second decimal place.
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8 Precision

8.1 Repeatability

The difference between the values of duplicate determinations, carried out in rapid succession by the same operator
using the same apparatus on the same test sample, shall not exceed the repeatability limit, r, as follows:

r =

0,004 g/cm3

8.2 Reproducibility

The diffe
method f

9

R =

Tes

ence between the values of the average of duplicate determinations obtained by two laboratarie
br the analysis of the same laboratory sample is not expected to exceed the reproducibility dimit, R,

0,008 g/cm3

t report

The test feport shall include the following information:

a)
b)
c)
d)

e)

an id

the 1f

the ¢

any

any
mad

entification of the sample;

nethod used by reference to this part of ISO 12985, i.e. 1S©:12985-1:2000;
ate of the test, the results and the method of expression used;

Linusual features noted during the determination;

operation not included in this part of ISO(12985 or in the International Standards to which
e, or regarded as optional.
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