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Graphitic instead o anthradtic bottom blocks are
increasingly used in modern aluminium cdls. Graphitic
blocks have lower sodium expansion, and the higher
eledricd conductivity alows current increase which
improves the profitability of the dedrolysis. Graphitic
blocks generally are, however, subjed to an increased
wea. Cathode wea then often beoomes the life-
determining fador. The possble wea medcanisms can be
summarized as follows:

Chemical
cryolite
4A1+3C - AIC,
Galvanic
3C+4AI"+12e =4AIC,
4 Al =4AI"+3¢€
Eledarochemical
3C+4AI"+12€ =AlC,
Physical
Detachment of C-particles dueto abrasive forces from
particlesin the moving eledrolyte.
Oxidation of Al,C,
Al,C, disolvesin the dedrolyte and get oxidized at
the anode
AlC,+9CO,=2Al0,+12CO

Table 1 gvestypicd wea rates:

Table 1. Cathode Wea Rates Observed in Operating

Cdlls.
Block Type and Zone Approx. Rate (cm/y)
Anthracitic
Typicd range 0.5-15
High welocity zone 15-25
Taphde (Low Range) 0.5-15
Taphde (Highest) 35
During tapping 150-1,000
Graphitic /Semigraphitic
Typicd range under anode 15-25
High wvelocity zone 2.5-4.0
Taphde (Low Range) 1.2-30
Taphde (Highest) 4.5
During tapping 250-1,000

The foll owing set-up was used for laboratory study o
wed ratesin Fig. 1.
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Fig. 1. Set-up for wea study of carbon cathode materials
with or without aluminium eledrolysis. Temperature 960
- 1015°C.

The experimental conditionswere & foll ows:
No Current Flow

* Fuoride + excessAlQO, slurry

e Aluminium meta only

* Fuoride saturated with Al

* Fluoride + Al + ExcessAlQO, durry
Cathodc Current Flow:

« Eledrolyte only

» Eledrolyte + excessAlO, slurry

» Eledrolyte + 3 wt% Al,C, excess

The foll owing results were found

1. Thewea rate by eledrolysis increases with increasing
current density but levels off at current densities above
0.8 Alem?’,

2. With eledrolyte aad aluminium present without
eledrolysis galvanic wea was observed.

3. Eledrolytic or galvanic wea was much higher than
physicd wea.

4. Eledrolytic wea rates were the same for graphitic and
anthradtic materials.

5. Presence of alumina durry suppresss the dedro-
chemicd wea.

6. The physicd wea rate incresses drondy with
velocity and increased concentration of an alumina
durry.

7. Physicd wea rate of graphite is abou 5 times the
physicd wea of anthradtic carbon

8. The physicd wea ratio graphite/anthradte is abou
the same in room temperature érasion tests and in
cryoliti c melts.

9. The mechanisms of wea in indwstrial cdls are a
combination o physicd and chemicd wea in spite of
that the physicad wea is much smaller.



