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Table 1 Partial pressures of oxygen at

different temperatures

T emperature/ C pin/107 ' Pa pn/ 107 ° Pa
1 050 2.06 2.43
1075 3.65 5.31
1 100 6.71 11.3
1125 12.4 23.4
1 150 22.3 47.3

P (2) 1s oxygen pressure of reaction(2) ;

P (4)1s oxygen pressure of reaction(4).
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Fig. 4 X-ray diffraction pattern of
NiFe,O4 Cu cermet
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Table 2 Effect of sintering temperature on

relative density of NiFe;O4 Cu cermet

Sintering Bulk density Relative Vertical shrinking
temperature/ C  /(g*em™ ) density/ % ratio/ %
1 050 4.26 76. 13 9.52
1 100 4.78 85. 46 12.37
1125 5.05 90. 37 17.55

Content of Cu: 10% ; Heat preservation time: 240 min
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Table 3 Effect of heat preservation time on

relative density of NiFe;O4 Cu cermet

Heat preservation Bulk density Relative Vertical shrinking
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time/ min /(grem™ %) density/ % ratio/ % JE( AR 4) .
240 4.32 78.76 9.89 ' i~ ‘,_'
360 4.58 83.56 11.73 N wail)
480 4.70 85.83 12.66
720 5.17 94.28 18.65

Content of Cu: 5% ; sintering temperature: 1 100 C
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Fig. 5 Microstructure of NiFe;O4 Cu cermet
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Table 4 Optimal sintering technics for
NiFe;O4-Cu cermet containing

various content of Cu

Sintering Heat preservation Relative
w (Cu)/ %

temperature/ C time/ min density/ %

5 1125 360 94.28

10 1125 240 9233

15 1100 360 85.15

20 1 100 240 82.69

25 1 100 180 79.85
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Preparation of NiFe;Os Cu based cermet inert anodes
in aluminium electrolysis
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WANG Jiarfeng, LI Jie, LIU Ye xiang
(School of Metallurgy Science and Engineering, Central South U niversity,
Changsha 410083, China)

Abstract: NiFe,04 Cu cermet inert anodes containing 5% ~20% Cu were prepared by cold pressing-sintering NiFe,04 ceramic pow-
der synthesized by solid state reaction and Cu metal powder. The effects of sintering atmosphere and temperature on the phase compo-
sitions, microstructure and morphology, physical properties of the cermet products were studied. The results show that the NiFe; Oy
Cu cermet with the desired phase composition can be obtained by controlling the partial oxygen pressure between the decomposition
oxygen pressures of NiO and Cu;0; sintering temperature and holding time are vital for the relative density of the NiFe;O4- Cu cer-
mets; the improvement of sintering temperature and prolonging of holding time are limited due to the low melting point and poor w et-
ting characteristics of copper towards the NiFe,0,4 phases, thus the relative density of NiFe,04~Cu cermets obtained is less to assure its
compositions uniformity and without metallic protrusion on the surface; the more the metal content of NiFe;O4 Cu cermet, the lower
the maximum sintering temperature and the shorter the longest holding time, so its relative density is lower and its apparent porosity
is higher. Besides decreasing the metal content, other metals with better wetting characteristics and higher melting point, such as

nickel and cobalt, may be added to the NiFe;O4 Cu cermets to increase its sintering temperature, relative density and resistance.

Key words: NiFe;04 Cu cermet; inert anode; preparation technics; aluminium electrolysis
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