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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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Introduction

Carbon reacts with carbon dioxide according to the following equation:

C+CO, —2CO

The loss off anode material from reaction with CO, under certain constant conditions, as well as the mgss of the
remaining gpecimen and of the dust resulting from selective burning, are of importance in predicting.the hehaviour
of the anodes in the electrolysis cell.
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fest cylinderis placed in a furnace purged with carbon dioxide, CO,, at a temperature of 960 °C
ass is determined and the dust produced is measured using a tumbling-apparatus. The residual
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4 Reagent

4.1  Carbon dioxide , (CO,) having a minimum purity of 99,5 % by volume and impurities of

— Ny +

— H,0

Ar < 0,5 % by volume,

< 150 mg/m3.
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5 Apparatus

A diagram showing a typical apparatus in accordance with specifications is shown in Figure 1.

Normal ordi

51

Muffle furnace,

nary apparatus and in particular the following:

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 1 000 °C as well as

maintaining

the temperature at (960 + 2) °C.

5.2 Sam;lxle holder, made of heat-resistant steel to support the two test specimens in the centre-of'th

with a colle
An appropr

53 Temyj
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Ction plate incorporated for catching dust falling from the specimens.
ate test arrangement is shown in Figure 3.

erature controller, consisting of a two-point temperature PID controller with a set value
error < 0,5 %) and with a digital temperature display.

low meter and pressure control , consisting of a gas-flow meter-calibrated for CO, g4
The CO, gas-flow meter (p=0,1 MPa) having a full-scale flow rate of 250 I/h, shall be ag
pas pressure is adjusted using a valve to obtain the regular value; 0,2 MPa, which shall be con
br. The full scale of the manometer shall be 0 MPa to 1 MPa./t'shall be capable of introducing
irnace and of keeping the gas-flow constant by less than £3 % for the duration of the test.

ocouple, chromel-alumel, K-type, accurate to bettér than 0,75 % in accordance with IEC
mm diameter with a minimum length of 400 mm.

e between the upper surface of the anode and the thermocouple shield shall be (10 + 0,5) mm.

ling-apparatus, having the following components and assembled as shown in Figure 4.

ctric motor, 90 r/min, 220V or 110 V, 50/60 Hz.
b steel cylindrical chambers,  with the following dimensions:
diameter: 68.mm;

height:-220 mm.

5tee] balls, per chamber (5.7.2), of approximately 6 mm diameter.

b furnace

adjuster

s and a
curate to
trolled by
CO, into

60584-2,

na tube, covering the gas inlet tube (see Figure 1) at the bottom of the furnace and for prehgating the

5.7.4 Sieve, of 4 mm aperture and pan.

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=4bb1b1c0e75807d401506644c5379028

ISO 12988-1:2000(E)

@ BN INAN NN

‘ /
|
||
N |
. |
) \
| i
11— \ ® 50
= . 3
o —T

——\

Co,

Key
1 Thermocouple
2 Test specimen

3 Preheater with alumina tube
Figure 1 — Schema of apparatus assembly
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Dimensions in millimetres
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Figure 2 — Dimensions of typical muffle furnace
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Dimensions in millimetres

©
s._
<
2
Jl
E‘
] — N
e
]
i %126 2
@ 135
16
——
S
|
|
|
|
O TE=o= S
~N

Figure 3 — Example of an arrangement for the determination of the reactivity of the anodes to CO
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Figure 4 — Tumbling-apparatus for determining the amount of dust produced
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6 Sampling
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When the test specimens (or cores) are to be extracted from a larger body, sampling shall be carried out in accordance
with the procedure specified in ISO 8007-2. Alternatively, samples may be prepared in the laboratory by a bench-scale
procedure.

7 Preparation of test specimens

Prepare {
at (120 £

8 Pro

Determin
(5.1) to (
open the
(see 5.4)
After 7 h,

N T OTE o

5) °C for 12 h and cool to room temperature.

cedure

e the initial mass of each test specimen by weighing each one (cores) (m,) t0.0{1g. Heat the m
D60 + 2) °C. Maintain the furnace at this temperature for at least 60 min to,allow the temperature
furnace, insert the test specimens and close the furnace. Start the gas flow/of CO, and adjust {
through the alumina tube (5.6) to 200 I/h. Maintain the furnace at 960.°€-and the gas flow at 20
switch off the furnace and after an additional 2 h cooling, switch off thig gas flow. Once the tempe

furnace falls below 550 °C, remove the residual body of the test specimen,and the dust produced.

Allow thdg

residual body of the test specimen (cores) and the dust to:cool to room temperature and weig

to the n¢arest 0,1 g. Place each residual test specimen (core):i” a separate chamber (5.7.2) of th

apparatu
tumbling
residual

5 with 50 steel balls (5.7.3) and allow them to tumblecfor 20 min to remove any loose particle
has been completed, empty the chamber into the<4 mm sieve (5.7.4), remove the balls, the
podies of the test specimens (cores) to the nearest0,1 g (my).

9 Exgression of results

Determin
the follow

Residue,

Dust, wg

Loss, Wy

g specimens

ffle furnace
to stabilize,
he flow rate
0 I/h for 7 h.
rature of the

h them (m,)
e tumbling-
5. Once the
h weigh the

mass, using

where

Mo

m

m

e the reactivity-to-CO, parameters,\Wix (residue, dust and loss), expressed as a percentage by
ing formulae:
my
My
m;—m
Mo — Ny
is the initial mass, expressed in grams, of the test specimen (core);
is the mass, expressed in grams, of the residual test specimen (core) and dust;
is the mass, expressed in grams, of the residual test specimen (core) after tumbling.

Report the result to 0,1 g.
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