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Abstract: The effect of the current density on the corrosion rate of 22(Ni+Cu)/(NiFe2O4-10NiO) cermet inert anode in 
Na3AlF6-K3AlF6-AlF3-Al2O 3 melt was studied, and the microstructure of the inert anode tested was also analyzed. The 
results indicate that with the increase of current density, the factor which is mainly in charge of the corrosion rate of 
NiFe2O4 based cermet is changed from the chemical dissolution to the electrochemical corrosion, the corrosion rate of 
anode decreases first and then increases. When the current density increases from 1.0 A/cm2 to 1.6 A/cm2, the yearly 
corrosion rate decreases from 1.22 cm/a to 0.137 cm/a, but when the current density increases further, such as up to 4.0 
A/cm2, the yearly corrosion rate increases to 4.96 cm/a. 
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Fig. 1  Schematic diagram of electrolytic cell: A Stainless 

steel rod; B Al2O3 sleeve; C Electrolyte sampling hole; D

Alumina plate; E Al2O3 crucible; F Graphite crucible; G

Cermet inert anode; H Electrolyte; I Metal aluminum; J

Graphite mechanical support 
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Table 1  Al2O3 contents in electrolyte at different current densities 

w(Al2O3)/% 
Electrolytic time/h 

1.0 A/cm2 1.3 A/cm2 1.6 A/cm2 2.0 A/cm2 3.0 A/cm2 4.0 A/cm2 

0 5.21 5.20 5.20 5.21 5.21 5.21 

5 5.11 5.15 5.00 5.04 5.11 5.08 

10 4.98 5.04 5.05 4.95 5.15 4.92 

Average value 5.10 5.13 5.08 5.07 5.15 5.07 

Maximum fluctuation range 0.23 0.16 0.15 0.26 0.06 0.29 

 
1 1.0

1.3 1.6 2.0 3.0 4.0 A/cm2 10 h
Al2O3 5.10%

5.13% 5.08% 5.07% 5.15% 5.07%
Al2O3

Al2O3

Al2O3 0.29%
Al2O3
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Fig. 2  Annual corrosion rates of NiFe2O4 based cermet anode 

versus current density 
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Fig. 3  Microstructures of NiFe2O4 based 

cermet anodes at different current densities 

after electrolysis: (a) 1.0 A/cm2; (b) 1.3 

A/cm2; (c) 1.6 A/cm2; (d) 2.0 A/cm2; (e) 3.0 

A/cm2; (f) 4.0 A/cm2, lower magnification; 

(g) 4.0 A/cm2, higher magnification�
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Fig. 4  SEM image and EDS spectrum of cermet anode at 

current density of 4.0 A/cm2 
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