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Effect of Yb,O; doping on performances of
15(20Ni-Cu)/(NiFe,04-10NiO) cermets

HE Han-bing', XIAO Han-ning’

(1. School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China;
2. School of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: NiFe,0,-10NiO based cermets were prepared with the cold isostatic pressing—sintering process. Based on the
study of the microstructure and phase composition after sintering, electrical conductivity, surface morphology after
electrolysis, impurity increment in electrolyte and cathode aluminum, the effects of Yb,O; doping on relative density,
electrical conductivity and corrosion resistance of 15(20Ni-Cu)/(NiFe,04-10NiO) cermets were analyzed. The results
show that the cermets of 0.5%Yb,0;-15(20Ni-Cu)/(NiFe,04-10NiO) sintered at 1 300 ‘C has better properties: the
relative density of 98.53%, the electrical conductivity at 960 ‘C of 53.06 S/cm, the thickness of metal corrosion layer of
20—30 pm after electrolysis, and the total impurity increment in electrolyte and aluminum of 0.079 g.
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Fig.1  Relative density of xYb,O3-15(20Ni-Cu)/(NiFe,Oy4-
10NiO) cermet sintered at 1 300 C
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Fig.3 XRD patterns of different samples sintered at 1 300 C:
(a) Without Yb,0;; (b) With 0.5%Yb,0;
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Fig.2 OM images of xYb,05-15(20Ni-Cu)/
(NiFe,04-10NiO) cermets sintered at 1 300 ‘C: (a)
15(20Ni-Cu)/(NiFe,04-10NiO); (b) 0.25%Yb,05-
15(20Ni-Cu)/(NiFe,04-10NiO); (¢) 0.5%Yb,0s-
15(20Ni-Cu)/(NiFe,04-10NiO); (d) 0.75%Yb,05-
15(20Ni-Cu)/(NiFe,04-10NiO); (¢) 1.0%Yb,0s-
15(20Ni-Cu)/(NiFe,04-10NiO)
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Fig.4 Electrical conductivity measured at various temperatures

for xYb,03-15(20Ni-Cu)/(NiFe,0,-10NiO) cermet sintered at

1300 C
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Table 1 Net increments of impurity of xYb,05-15(20Ni-
Cu)/(NiFe,0,-10NiO) anode

Mass fraction Incrementin  Increment in Total
of Yb,03/%  electrolyte/g aluminum/g  increment /g

0 0.081 0.009 0.09

0.25 0.073 0.008 0.081

0.5 0.072 0.007 0.079

0.75 0.247 0.335 0.582

1.0 0.255 0.745 1.00

Fz 2  xYby0;3-15(20Ni-Cu)/(NiFe,0,-10NiO) 4 5 B % FiLfift f R JTORT AR A5 P FH AR S trhoc 22 1) 14 &2
Table 2 Net increments of elements from xYb,05-15(20Ni-Cu)/(NiFe,04-10NiO) anode distributed in electrolyte and aluminum

cathode
Sample Increment in electrolyte /g Increment in cathode /g
Cu Fe Ni Yb Cu Fe Ni Yb
15%(20Ni-Cu)/(NiFe,04-10NiO) 0.017 0.043 0.021 - 0.001 0.007 0.001 -
0.25%Yb,03-15(20Ni-Cu)/(NiFe,0,4-10NiO) 0.012 0.033  0.025 0.003 0.001 0.005 0.002  <0.001
0.5%YDb,0;-15(20Ni-Cu)/(NiFe,04-10NiO) 0.013 0.031  0.025 0.003 0.001 0.005 0.001  <0.001
0.75%Yb,03-15(20Ni-Cu)/(NiFe,0,4-10NiO) 0.051 0.125  0.058 0.003 0.029 0.210 0.096  <0.001
1.0%Yb,0;-15(20Ni-Cu)/(NiFe,04-10NiO) 0.074 0.119  0.059 0.003 0.138 0.489 0.118  <0.001
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Fig.5 SEM images of xYb,03-15(20Ni-Cu)/(NiFe,04-10NiO) cermets sintered at 1 300 C after electrolysis: (a) x=0, at bottom; (b)
x=0, in center; (c) x=0.25%, at bottom; (d) x=0.25%, in center; (¢) x=0.5%, at bottom; (f) x=0.5%, in center; (g) x=0.75%, at bottom;

(h) x=0.75%, in center; (i) x=1.0%, at bottom; (j) x=1.0%, in center
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3) 15(20Ni-Cu)/(NiFe,04-10NiO) .  0.25%Yb,0s-
15(20Ni-Cu)/(NiFe,0,4-10NiO) .  0.5%Yb,0;-15(20Ni-
Cu)/(NiFe,0,-10NiO) . 0.75%Yb,05-15(20Ni-Cu)/
(NiFe,0,4-10NiO)F1 1.0%Yb,05-15(20Ni-Cu)/(NiFe,04-
10NIO)4x Ja i e Ha A 55 1t J5 5 2% o3 143 il 24 0.09
0.081, 0.079. 0.583 F11.0 g, WAL RGN JE S
Jall ETF, B Yb,O5 52575 H R 0.25%~0.5%H 47 7]
T 15(20Ni-Cu)/(NiFe,04-10NiO) 4> Ja b % Jig bk AE )
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