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Fig. 1 Experiment device
1 —Graphite tube, 2 —Cooling waterpipe,
3 —Carbon sample, 4 —Insulating layer,
5 —Sustain shelf, 6 —Argon pipe,

7 —T hermo couple
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Table 1 Results of adding NaF, NazAlFs

to carbon sample

No. 1t/ C Additive d 902/ nm G/ %
1 1500 - 0.3442 0
2 1500 NazAlFs 0.3446 0
3 1500 NaF 0.3449 0
4 1800 - 0.3424 18. 60
5 1800 NazAlFg 0.3411 33.72
6 1800 NaF 0.3409 36. 05
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Table 2 Results of adding NaF and Na,COs3,
NazAlFg and Nay;CO3 to carbon sample

No. it/ C Additive dop/nm L J/nm G/ %
1 1500 - 0.3443 8.76 0
2 1500 NayCO3, NazAlFs 0.3429 10.95 12.79
3 1500 NayCO3, NaF 0.3426 13.23 16. 28
4 1800 - 0.3426 13.99 16. 28
5 1800 NayCOs3, NazAlFs 0.3393 20.23 54.64
6 1800 Na,COs, NaFF  0.3395 17.43 52.33
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Fig. 2 Relationship between graphitization

degree and current density
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Fig. 3 Curves of carbon sample graphitization

degree with temperature
1 —Adding NaF, Na,COj, current 5A/ cm?;

2 —No additives, no current
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EFFECT FACTORS OF CARBON CATHODE
GRAPHITIZATION IN ALUMINA REDUCTION CELLS

Yao Guangchun, Zhang Xiaoming, Si Lun, Ji Zhouli and Meng Qingli
Department of Nonferrous Metallurgy,
Northeastern University, Shenyang 110006, P. R. China

ABSTRACT The general anthracite carbon cathode used in alumina reduction cell after about 4 months can become
graphitization. It is an interesting graphitization phenomenon at low temperature. In order to study the graphitization
mechanism, some experiments were carried out in a 20kW carbon tube furnace. T he experiments involved adding additives
NaF, Na3AlFg, NayCOjto carbon samples, setting up direct current on carbon samples. The experiment temperature was
in range of 1400~ 1800 C. To raise the experiment temperature is to accelerate the graphitization of carbon samples.
NayCO3 can react with carbon to produce metallic sodium vapor at high temperature. It was found that all these factors
can enhance the graphitization centigrade of carbon samples, and they all have some catalytic action on the carbon graphi-
tization. The experiment results showed that the carbon cathode graphitization in alumina reduction cells may be due to
the synthetical actions of floride, sodium and direct current.
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