[ DOR: 20.1001.1.2251600.1393.33.3.10.0]

250 JSG B aly p byl Jllagn,) o polss p cle Wl B b el S0

‘.....a‘,ﬂ }Q,,&JIWJ:‘;;.&JJT Ol g 4 eslaul

e Lo e g o 3 gamms NS e (Ol o Sl
.>J'.3‘ am‘é “53)‘,.\1:.», .>|‘9.A Lf"'x"e‘“ a..\s..f.i‘é

QAR VARVASHIPYPESREGITETER L L A A AR R PPRGIE FRTY)

Coglio s lo )5 (55 (s gl &1 Cuogliio g Cardy iU 53 Mol pie) (ot Leounis Cenglita Judo &y S S8 gy o Slge — oS
590 9 T 0 pgmrionogl T 5l g Sl primns 33 (S AT lgie &1 Con o £33 P9 4 (2loyT S 4 Cenglito 9 p3Y (3l ( SilSo
L—g Cu/NiFe,04 LAD)—N GLAA_JS.N 9 NiO o yo 1A 9 Yo Do ).géu.n LgNiO/NiFe204 &.}Wu 6[@4)9&3 J}.bss.g' OJJ J° ...\.:|4.;é)f )‘)5 4’.9.)
59 5SSy ;o SLb a2 (XRD) ' Syl ardl Gl yp Julons bawgs 9 o antd 5392 (55590 lie b9y &1 o w230 10 9 Ve (b plio
Coglio 9" bl GiulojT oG sl aaii aw iws iulo3T) | (Ko i 9 " el wiile (Sl plgs 9 JK (505 03Il (SEM) ' g,
IS w250 391 b o 392l oo IR (o0 NIO/NIFe1040 59505 (5152 45 000 o0 LA gl i) 51,5 D3l )90 ' (53595 &
5995 Canglio g (K0, NIO 4 oLl jI Lol .09 o0 oS 0,100 plSoxiwl 45 Jb> 10 Wb oo oS T 51 5YL 40 9 38170 G
G yd Al ooy 51y ol Do | (s T SO (ylgne 4 Ty dioge bl o ilgF oo 7)o NIO/NiFe;04 g jguolS o3 oo i l331 1y o jguels
Pl 0 lg—od woyd 003l U (uo il b a5 Jlo )0 il oo JalS FYL polio 53 9 (a8l (o w23 00 U (o (JB (330 S5
4 o w0y 381 b a0 o Gadiged (Ul Sl puS iy pLSouinsl Gal38) £ 55 (o 0y gy U a5 ol 550 4 p3Y sl (o0 38!

el (5318 5 Hgb b (59595 4 Canglile GlS o joralS b dunn Lo 53 o juw hrd alall i 9 il (o0 i 138) (6 S ey ob

Sl ( SilSo ol 1391 (557990 ¢ o (SIS g 38 e 39olS cen s ¢ S5 T 1 g dS O30

Mkalantar@yazd.ac.ir : S35 2SI Gy (D3 J gne *

\YO Y4y dm) <y ;)Lw Jv dl.w 4w-’~.~.€.ﬁ L w./';"ﬁ 3\_}"


https://dorl.net/dor/20.1001.1.2251600.1393.33.3.10.0

[ DOR: 20.1001.1.2251600.1393.33.3.10.0]

Fabrication and Characterization of Nickel Ferrite Based Inert Anodes
for Aluminum Electrolysis

P. Zarrabian, M. Kalantar*, M. Mosallaeepour, A. Mashreghi

Department of Mining and Metallurgy, Yazd University, Yazd, Iran.

Abstract: Nickel ferrite based cermets and their relevant composites have been widely used as inert anodes for aluminum
electrolysis due to their good combination of chemical resistance, thermal stability and mechanical properties. In this study,
various NiO/NiFe,0, composites consisting of 5, 10 and 15% NiO in conjunction with Cu/NiFe,0, cermets containing 0.5, 10
and 15% Cu were prepared by powder metallurgy method. The degradation resistance of the developed inert composites was
examined under hot corrosion condition by plunging samples in to the molten electrolyte at 1000°C. The strength, toughness,
hardness, relative density, microstructural observation, phase analysis and electrical resistivity were evaluated by 3-points
bending tests, Vickers method, Archimedes method, scanning electron microscope, x-ray diffraction and conventional direct
current four-probe techniques, respectively. The experimental results for NiO/NiFe,0, composites showed that a significant
improvement of toughness and degradation resistance continuously occurred with a moderate decrease in strength by increasing
NiO content, while the relative density was increased only up to 5%NiO content. By increasing the Cu content in the cermet
samples, all the properties such as strength, toughness and electrical conductivity were improved considerably but the degradation
resistance decreased.

Keywor ds: Inert anode, Cermet, Composite, Nickel ferrite, Aluminum electrolysis, Powder metallurgy.
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1. X-ray diffraction 5. 3-point bending test
2. scannig electron microscopy 6. conductivity test

3. strength 7. corrosion resistance
4. toughness 8. hall heroult process
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