21 5 2011 5
Vol.21 No.5 The Chinese Journal of Nonferrous Metals May. 2011
1004-0609(2011)05-1137-08
Yb203 Y203 CU-(N|F9204-10N|O)
( 410083)
100 Pa Y,0; Yb,0; 10Cu-(NiFe,04-10NiO)
10 h (Na;A1F-AlLO; ) XRD SEM  EDS
NiO Yb,03
NiF6204 Y203
NiO NiFeZO4
Yb203
TF 821 A

Conductivity and corrosion resistance of

10Cu-(NiFe;04-10NiO) inert anode doped Yb,03 or Y,0;

TAO Yu-qiang, LIU Jian-yuan, LI Zhi-you, ZHOU Ke-chao, TAN Zhan-qiu

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: 10Cu-(NiFe,04-10NiO) cermets doped Y,0;, Yb,O; were prepared by sintering in the nitrogen atmosphere

with oxygen partial pressure of about 100 Pa. The electronic conductivity of cermets was tested and 10 h (Na;A1F¢-Al,O4

system) aluminum experiments were carried out. The distributions of rare earth oxides and the reaction products with

ceramic matrix were analyzed by XRD, SEM and EDS. The effects of rare earth oxides on the corrosion resistance of

cermets were evaluated by the change of microstructure of the anode surface after electrolysis, particularly the loss of

metal phase. The results show that the NiO phase became more continuous after doping. The grains coarsen after doped

Yb,0; than undoped and the reaction products phase distributes in the NiFe,O, grains boundary in the term of point line.

However, the reaction product of Y,0; and ceramics phase distributes in the NiO and the NiFe,O, grain boundary. The

prepared material has semiconductor characteristics and the electronic conductivity decreases with the rare earth oxides

doping. Rare earth oxides doping help to improve the corrosion resistance of materials, particular Yb,0s.

Key words NiFe,0,; conductivity; corrosion resistance; rare-earth oxide
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Fig.1 Schematic structure of electrolysis cell
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Fig.2 SEM (backscattering) images of anode samples sintered

at 1300 : (a) Un-doped; (b) With 2.0%Yb,03; (c) With 2.0%
Y203
1 2 EDS

Table 1 EDS results of individual phases in Fig.2 (molar
fraction, %)

Individual phase ~ Cu Ni Fe O YborY
Metal 87.75 499 5.67 1.60 -
NiO 1.96 4174 997 46.33 -
NiFe,04 1.02 1473 32.58 51.67 -
Yb-rich phase - 847 2378 58.06 9.69
Y-rich phase 1.71 7.30 2396 5421 12.81
(YbFeO; YFeO;) Ni
Yb,0; NiO Y,05
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Table 2 Properties of electrolyzed samples doped with Yb,05

w(Yb,03)/ Sintered Relative Conductivity at
% temperature/ density/% 960 /(S-em')
0 1300 95.20 19.16
0.5 1275 95.88 17.02
1.0 1300 93.33 18.77
1.5 1275 95.71 18.26
2.0 1300 94.57 13.71
0.5% 1.0% 1.5% Yb,0;
Cu ( 30 um)
Cu (  7(b)~(d)
YbFCO3
NiF6204
2.0% Yb,0; 100 ym  Cu
Cu ( 7(e)) EDS
7(e) Yb
Yb,03 YbFeO;
NiF (2-x)0u-3x2)
NiF6204
YbF€O3 NiFezO4
Yb203
3 Y,0;
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SEM
Fig.7 SEM images of -electrolyzed
samples: (a) Un-doped; (b) With
0.5%Yb,05; (c) With 1.0%YDb,0;; (d) With
1.5%Yb,05; (¢) With 2.0%Yb,04
3 130um
Table 3 Properties of electrolyzed samples doped with Y,03 0.5% 1.5% Y405
0 1300 94.83 18.46 Cu Cu 50 pm
0.5 1275 95.09 20.43
1.0 1275 95.48 18.27
2.0 1275 95.92 11.52 4 0.5% Y,0;
1.0% Y,0;
8 8 2.0% Y,04
200 pm Y205
Cu 70 pm
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8 SEM
Fig.8 SEM images of electrolyzed samples: (a) Un-doped; (b) With 0.5%Y,03; (c) With 1.0%Y,05; (d) With 2.0%Y,0;
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