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Preparation of large scale NiFe,O,-10NiO/17Ni type inert anode for
aluminium electrolysis
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Abstract: The thermal burnout behavior of PVA was investigated; the failure of the large scale green body occurred in
debinder process was mainly conducted by the unstable thermal decomposition of PVA. The new binder system with
stable thermal decomposition character was gained and successfully applied in the thermal debinder process of the large
scale inert anode samples. The influence of the sintering atmosphere and the addition of Ni on the densification of
NiFe,04-10NiO based ceramic were studied. The results show that N, atmosphere and the addition of Ni can increase the
sintered density of NiFe,04-10NiO. The relative density of 97.28% for NiFe,O4-10NiO/5Ni is obtained when the
samples were sintered at 1 350 ‘C for 2 h in N, atmosphere. The deep cup shape inert anode sample, with
NiFe,04-10NiO/17Ni and the green dimension of d 120 mmX 140 mm, is gained by the optimized process, and its
average relative density reaches 95.21%.
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Fig.1 XRD pattern of NiFe,04-10NiO powder
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Fig.3 Defects occurred in large green bodies debinding

process: (a) Crack on green body surface; (b) Map cracking on

surface of green body
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Fig.4 Mass loss of binder burnouted in N, atmosphere
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Fig.5 Curves of debinding—preheating technique for large

inert anode green body
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Fig.6 Photo of NiFe,04-10NiO/17Ni inert anode green body
(d 120 mm X140 mm) after non-defects debinding and pre-

sintering process
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Table 1 Effect of sintering atmosphere on relative density of
NiF6204

Vertical

Sinter Sinter L
shrinking

Holding Relative Porosity/
atmospheretemperature/‘C time/h density/% %

ratio/%
Air 1100 4 66.10  33.90 -
Air 1200 4 73.00  31.70 -
Air 1250 4 8231 17.69  8.63
Air 1400 4 93.61 6.90  13.35
Air 1500 4 93.25 6.80  13.25
N, 1200 4 9030  9.70  11.76
N, 1250 4 9320 680 14.28
N, 1300 4 92.21 779 1236
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Table 2  Effect of Ni content on relative density of
NiFe,0,4-10Ni1O/xNi cermets

Mean relative density/%

" 1350 C,6h,N, 1250C,4h,N,

0 94.22 9291
97.28 92.17

10 96.06 92.19

15 95.36 88.52

17 95.16 88.40
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Fig.7 SEM images of NiFe,0, samples sintered under different atmospheres and temperatures: (a) Air, 1 400 C; (b) Air, 1 500 C;

() N5, 1250 °C; (d) N, 1300 C
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B 8 1350 ‘CHF N, Hest NiFe,04-10NiO/XNi [ 5 141 7

Fig.8 Microstructures of NiFe,0,4-10NiO/xNi sintered in N, at 1 350 ‘C: (a) NiFe,O4-10NiO/5Ni; (b) NiFe,04-10NiO/10Ni; (c)

NiFe,04-10NiO/15Ni; (d) NiFe,O4-10NiO/17Ni
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