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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 with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

5 drawn to the possibility that some of the elements of this document may,be the subjec
ts. ISO shall not be held responsible for identifying any or all such paténtrights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

For an ex

lanation on the voluntary nature of standards, the meaning of ISO specific terms

expressionls related to conformity assessment, as well as information about ISO's adherence to
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follow
URL: wwwiso.org/iso/foreword.html.
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ent was prepared by Technical Committee ISO/TC 226, Materials for the productio
yminium.

d edition cancels and replaces the fitst edition, ISO 12985-2:2000, of which it constitut
sion.
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Carbonaceous materials used in the production of
aluminium — Baked anodes and cathode blocks —

Part 2:
Determination of apparent density and of open porosity

u

1

Thi
ope

Thi
use
irrg

Thd
con
und

ISO
fron

ISO
fron

No
ISO

inga hydrostatic metihod

Scope

5 document specifies a hydrostatic method for the determination of the @pparent dens
n (to water) porosity of carbonaceous products used in the production ef aluminium.

5 hydrostatic method was developed principally to determine the-epen porosity but ¢
 to measure the apparent density. This document is especially applicable to samples of
gular geometry (due to drilling difficulties).

Normative references

following documents are referred to in the textdn such a way that some or all of th
stitutes requirements of this document. For dated references, only the edition cited 4
ated references, the latest edition of the referehced document (including any amendmen

8007-1, Carbonaceous materials used in the‘production of aluminium — Sampling plans ar
h individual units — Part 1: Cathode blotks

8007-2, Carbonaceous materialsised in the production of aluminium — Sampling plans an
h individual units — Part 2: Prebaked anodes

Terms and definitions
erms and definitionsdre listed in this document.

and IEC maintainrterminological databases for use in standardization at the following ad

[SO Onlinebrowsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/

ty and the

an also be
fomplex on

Pir content
pplies. For
[s) applies.

d sampling

d sampling

dresses:

4

rrinciple

The apparent density of a material is defined as the ratio of its dry mass to its volume. The volume is
determined by the measurement of the Archimedes force (the mass of the displaced liquid) applied to
the sample saturated with water after boiling. The open porosity is simply measured by calculating
the ratio of the mass (volume) of water which has penetrated into the sample after boiling to the mass
(volume) of the displaced water measured with the hydrostatic balance.

5

5.1

Reagents

Distilled water, or water of equivalent purity.

© ISO 2018 - All rights reserved
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6 Apparatus

6.1 Heating plates, to hold a beaker containing the samples for boiling.

6.2 Beaker, with a height 2 to 2,5 times the height of the samples.

6.3 Thermometer, for measuring room temperature with a range of 10 °C to 40 °C, and capable of

measuring

to the nearest 0,5 °C.

6.4 Hyd
mass, for ej

6.5 Dryi

7 Samp

Sample th|
respective

To ensure
dimension

To ensure {
necessary.

8 Proce

8.1 Dete

Dry the te
consecutivj
desiccator
100 g, or td

8.2 Dete

Place the s

of water alpove the top efthe test specimen. Place a glass cover on the beaker. Heat the beaker ra

4

and allow
temperatu

ostatic balance (one plate), capable of measuring to the nearest 0,1 % of the measy
xample * 0,1 g for mass of 100 g.

red

any

hg cabinet, capable of maintaining a temperature of 110 °C.

ling

b cathode blocks and baked anodes in accordance with ISO 8007-1 and ISO 800

y. Remove any dust or loosely attached pieces which are likely te break off during the teg
that the sample is mechanically stable during the test, it should not exceed 100 mm in

hat the precision given in Clause 9 is achieved, a sample volume of approximately 100 cn}3 is
dure

rmination of dry sample mass

5t specimen at (110 £ 5) °C until ;constant mass is reached for a minimum of 2 h or y
e weightings at 5 min interyals differ by less than 0,1 %. Cool to room temperature
and weigh the mass (m1) ofthe test specimen to the nearest 0,1 g, if the mass is greater 4
the nearest 0,01 g if the-mass is 100 g or less.

rmination of the-volume
hmple in the beaKer (6.2) and fill it with water until the test specimen is covered by 50

'he waterto boil for 1 h. Refill, if necessary, to replace evaporated water then cool to
Fe (20 £-2)°C.

After placi

ntil
na
han

mm
idly
om

ire.

hgthe hydrostatic balance on the water bath, hang the basket on the balance hook by a w

Akt acleat

Immerse t

bo B ocleat wvarlatalizr A it + alan fao axa oo + £ o AR
I oaSKRCTCOTHpPTIeTCry rtaa st ot odrantCToZCroantrpuc tntTt ST S pttt i it oasKtT

Immerse the test specimen completely and read the mass (m3) over the balance with the same precision

as defined

in 8.1.

Take the test specimen out of the basket, blot it with a moistened sponge and weigh it rapidly (m3).
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9 Calculation
The apparent density p,, expressed in grams per cubic centimetre, is given by Formula (1)

m
pa=—"1 xp,, W
mz —m,

and the open porosity accessible by the water €, expressed as a percentage by mass, is given by
Formula (2)

Mmoo —M
£, = ———=XT00 (2)
m3 —m;

whére

m1 is the dry mass, expressed in grams;

my is the immersed mass, expressed in grams;

m3 is the mass, expressed in grams, after saturation by boiling;
pw is the density of water, expressed in grams per cubic centimetre, at the actual tempgrature.

Replort the results to the third decimal place.

10|Precision

10.1 Apparent density

10.1.1 Repeatability

The difference between the values pf\duplicate determinations, carried out in rapid succespion by the
sanje operator using the same apparatus on the same test sample, shall not exceed the repeatability
limft, r, as follows:

r=0,003 g/cm3

10.1.2 Reproducibility

The difference,between the values of the average of duplicate determinations obtainpd by two
labgratoriestusing this method for the analysis of the same laboratory sample is not expectefl to exceed
therepreducibility limit, R, as follows:

R=,0,008 g/cm3

10.2 Open porosity

10.2.1 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=0,3%

© ISO 2018 - All rights reserved 3
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10.2.2 Reproducibility

The difference between the values of the average of duplicate determinations obtained by two
laboratories using this method for the analysis of the same laboratory sample is not expected to exceed
the reproducibility limit, R, as follows:

R=0,5%

11 Testreport

The test reltyort shall include the following information:
a) anidentification of the sample;

b) the International Standard used (including its year of publication);
c) the mdthod used (if the standard includes several);

d) the dafe of the test;

e) the reqult(s), including a reference to the clause which explains how théresults were calculated;
f) any deyiations from the procedure;

g) any unusual features observed.
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