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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
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1th 1SO, also take part In the Work. 1SO collaboraies closely with the Iniernatonal EJeq
ion (IEC) on all matters of electrotechnical standardization.

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

rnational Standards adopted by the technical committees are circulated to the-mmember bodie
bn as an International Standard requires approval by at least 75 % of the memiber bodies castin

is drawn to the possibility that some of the elements of this part of ASO 12989 may be thg
hts. 1SO shall not be held responsible for identifying any or all such patent rights.

nal Standard 1SO 12989-1 was prepared by Technical Committee ISO/TC 47, Chemistry, Su

trotechnical

5 for voting.
g a vote.

e subject of

bcommittee

SC 7, Aliminium, cryolite, aluminium fluoride, sodium fluoride, carbondeeous products for the aluminiunp industry.

ISO 129§
aluminiu

—  Part|

9 consists of the following parts, under the general titlecCarbonaceous materials used in the p
n — Baked anodes and sidewall blocks — Determination of the reactivity to air.

1: Loss in mass method

The thermogravimetric method will be the subject of afuture part 2 to 1ISO 12989.

roduction of

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=dba059605aa02c798a0af1826341c88d

ISO 12989-1:2000(E)

Introduction

The combustion of carbonaceous materials in air leads to undesirable losses that should be minimized in many
industrial processes.

The loss of carbonaceous anode material from burning with air is of importance in predicting the behaviour of the

anodes dur

ng the aluminium reduction process.
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Carbonaceous materials used in the production of aluminium —
Baked anodes and sidewall blocks — Determination of the
reactivity to air —

Part I

Loss [n mass method

1 Scdagpe

This parf of 1ISO 12989 specifies a loss-in-mass method for the determinationof the reactivity of carbonaceous
products|to air. The method was developed especially for anodes used in the_production of aluminium.

2 Normative references

The folloyving normative documents contain provisions whichjthrough reference in this text, constitute grovisions of
this part pf ISO 12989. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based en’this part of ISO 12989 are encouraged to investigate the
possibility of applying the most recent editions of“the normative documents indicated below. Hor undated

referencgs, the latest edition of the normative document referred to applies. Members of ISO and I

registers

ISO 8007
from indi

IEC 605§

3  Prin

A cylindg
necessa
furnace.

of currently valid International Standards:

-2:1999, Carbonaceous materials used in the production of aluminium — Sampling plans a
idual units — Part 2: Prebaked anodes.

4-2, Thermocouples — Part 2: Tolerances.

ciple

r is first-heated to 550 °C and then cooled with a gradient of 15 °C/h to (400 + 1) °C. Frequent
y so that the carbon dust caused by the selective burning of the binder matrix can be collected

FC maintain

hd sampling

agitation is
outside the

Loose particles on the sample are removed using a tumbling-apparatus. The reactivity residue, being the residual
body, and the reactivity loss due to burning are reported.

4 Reagents

4.1  Air, bottled or compressed, containing less than 100 ug/g of free water.
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5 Apparatus

An appropriate test-apparatus arrangement is shown in Figure 1.

Normal ordinary apparatus and in particular the following:

51

Muffle furnace,

having the dimensions given in Figure 2 with a vertical, single-zone tube ensuri

ng good,

vertical temperature distribution and capable of heating to a maximum temperature of at least 700 °C. The tube
shall be made in a refractory steel (austenite) and have an internal diameter of 88,6 mm and a length of 486 mm.

5.2 Sam;llle holder, to support the carbon block in the centre of the furnace with a collection plate_ing

for catching

5.3 Cam
54 Prog
and control

furnace opsg

55 Gas-
manometer,
pressure is
scale of 0 M

dust falling from the specimens.
mechanism, motor-driven, which agitates the sample each minute (5 mm fall, 1 r/min):

ammable temperature controller,  with an integrated digital controller, capable of easily g
ing the desired temperature profile (see Figure 3). At least four relays arehnetessary for the
rations.

low meter and pressure control , consisting of a gas-flow meter calibrated for air (p = 0,1 MH
The gas-flow meter shall have a full-scale flow rate of 250 I/h and‘shall be accurate to +4 %
adjusted using a valve and the required value, 0,2 MPa, can he controlled by a manometer ha
Pato 1 MPa.

5.6 Ther
1,6 mm dia

The distanc

5.7 Tumh

5.7.1 Ele

572 Tw

interna|

interna]

573 50

5.7.4 Sie

ocouple, chromel-alumel, K-type, accurate to betterthan 0,75 % in accordance with IEC
eter and having a minimum length of 340 mm.

e between the upper surface of the anode and the thermocouple shield shall be (10 + 1,0) mm.
ling-apparatus, having the following components and assembled as shown in Figure 4.

Ctric motor, 90 r/min, 220 V or 11044:50/60 Hz.

b steel cylindrical chambers  wwith the following dimensions:

diameter: 69 mm
height: 120 mm
steel balls, pef‘chamber (5.8.2), of approximately 6 mm diameter.

ve, of 4 mim‘aperture and pan.

brporated

enerating

gas and

a) and a
The gas
ing a full

60584-2,
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Dimensions in millimetres
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Figure 1 — Test-apparatus arrangement for the determination of the reactivity of the anodes to air
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Dimensions in millimetres
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Figure 2 — Dimensions of typical muffle furnace
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d  Switch off air
e Remqgve sample
Figure 3 — Temperature,profile and gas operations
6 Sampling

When th¢ test specimen (or core) isto,be extracted from a larger body, sampling shall be carried out injaccordance
with the procedure specified in IS@ 8007-2. Alternatively, samples may be prepared in the laboratory, oy a bench
scale prdcedure.

7 Preparation of test specimen

Prepare p test specimen with a core diameter of (50 £ 1) mm and a length of (60 + 1) mm. Dry the gpecimen at
(120 +£ 5)[°C for-12 h and cool to room temperature.

Drill a hdle-ef 7 mm diameter in the bottom centre of the cylinder to a depth of (30 + 0,5) mm measured from the
top of the cylinder (height of cylinder minus depth of hole). A hard-metal drill bit (diameter 7 mm), with a tip angle of
140° is recommended.
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Figure 4 — Tumbling-apparatus for determining the amount of dust produced
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8 Procedure

8.1 Program the temperature controller (5.4) according to the profile illustrated in Figure 3 and as specified
in 8.3. The temperature shall not exceed (550 + 1) °C and the cooling rate shall be 15 °C/h.

8.2  Weigh the initial sample (my) to the nearest 0,1 g and record the mass.

8.3 Start the temperature controller. Raise the temperature of the muffle furnace (5.1) to 550°C. Place the test
specimen (core) in the furnace. After 30 min, start the air (4.1) flowing through the pre-heater (see Figure 1). Set

the gas rassuro of the air to ('\,’) MPa and ::rIJincf the flowmetervalve-so-as-to-have-a-flowrate of 200 1/h.
After 10 h, when the temperature of (400 * 1) °C is reached, switch off the air. Remove the c¢ylindgr when the
furnace has reached 300 °C and collect the dust from the aluminium plate. Allow the test specimen to gool to room
temperature.
8.4 Weigh each test specimen (core) with its associated dust (m;) to the nearest 0,1'gy Place the test specimen
(core) into the tumbling-apparatus chamber (5.7) and allow it to tumble for 20 min. Empty the chamber (5.7.2) into
the 4 mn) sieve (5.7.4) and remove the balls (5.7.3). Weigh the residual body of thetest specimen (core) (m,) to the
nearest Q4,1 g.
9 Calgulation
The reac]ivity-to-air parameters, wg (residue, dust and loss), expressed as a percentage by mass, are given by the
formulae|:
. m3
Residue,(WraR: Wrar = — x 100
mMyp=
Mo
L Mo~ M 100
My
where
m, | is the initiakmass, expressed in grams, of the test specimen (core);
m; | is the mass, expressed in grams, of the residual test specimen (core) and dust;
m, | is‘the mass, expressed in grams, of the residual test specimen (core) after tumbling.

Report the result to 0,1 g.

10 Precision

10.1 Repeatability

The repeatability of the test depends strongly on the homogeneity of the tested cores and is therefore difficult to

assess.
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