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Table 1 Discharge efficiencies of nickel hydroxide electrodes

doped with different heavy rare earth oxides at

room/high temperatures

Table 2 Discharge capacities of nickel hydroxide electrodes

doped with different heavy rare earth oxides at

various discharge rates (mA-h)

Charge/ Discharge No
discharge doI:i(;g Er Tm Yb Lu capacity/C doping Er Tm Yb Lu
condition 0.2 96.57 9551 96.83 9475 91.96 92.12
25 C,02C 96.6 95.5 96.8 95.1 92.0 92.1
/mA-h : : : : : ’ 1 81.20  80.10 79.70 75.50 76.10 75.20
60 C,0.2C
JmAh 723 78.7 827 85.7 85.5 86.7 2 71.14  68.71 67.73 65.05 67.12 64.64
;70,2(63 C)/ 74.8 g2 4 R5.4 90 1 929 941 3 62.80 5798 56.71 55.82 58.67 51.84
25 C 10 5 5137 5142 49.64 49.06 52.40 43.14
/mA-h 80.7 794 797 783 788 776 10 26.25 2470 23.51 24.10 24.05 21.51
60 C 1C
mA-h 77.0 78.3 78.6 76.3 774 77.0
m@60 CT)% 954 986 986 974 982 992 * 3 FAMAREHBLE LR BRERE K G T M B
BH{ERE
M T B 1T P B AT VR Y, w60 Table 3 Middle discharge voltages of nickel hydroxide
C _F{jf?jj[l ﬁi +/¥:H'/t¢@ F[/] EE*& H’Jﬁi EE%F%E?EE?JJD FI/J =) electrodes with different heavy rare earth oxides at
M AH B 71”19; NGRS RSN E T =T It Hs Ak various discharge rate
%3 1702(60 C) L ni(60 C MEQEJE%}?;& RPN DN Discharge Middle discharge voltages/V

Ha o X TR LS A 0 3R T DU I AR ADTE Y

condition/C No

. Y Er Tm Yb Lu

S FRAERR P OT R, 7 BRI P13 A A0 A, LUK doping
ﬁ%’fﬂfb#@ﬁﬁﬁﬁﬂ@fﬁ@%ﬁﬁﬁﬁ%ﬁﬁﬁ)ﬂl*%ﬂﬁ, x 0.2(60 C) 1.2353 1.2332 1.2329 1.2272 1.2293 1.2336
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Discharge efficiencies of nickel hydroxide electrodes
doped with different heavy rare earth oxides at 1~10 C at

room temperature
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Fig.3 CV curves of nickel hydroxide electrodes doped with different heavy rare earth oxides at room temperature (0.5 mV/s)
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Table 4 CV data of nickel hydroxide electrodes with different

heavy rare earth oxides

E;Ey EpEpe

Temperature/'C Additive E,/V  EJ/V  E,/V
/mV /mV

No doping 0.522  0.595 0.312 73 210
Y,0; 0.556 0.630 0.287 74 269

Er,03 0.554 0.632 0.293 78 261

25
Tm,O;  0.563  0.622 0.290 59 273
Yb.0;  0.561 0.634 0.295 73 266
Lu,0;  0.570 0.635 0.299 65 271
No doing —— —— 0314 —— ——
Y-0; 0.476 0.543 0.317 67 159
6 Er,Os 0.475 0.542 0.309 67 166

Tm,O; 0.488 0.545 0.307 57 181
Yb,05 0.497 0.549 0.309 52 188

Lu,0; 0.490 0.542 0.290 52 200
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Fig.5 Cycle life of the nickel electrode doped with different

heavy rare earth oxides at 60 ‘C
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Effects of Heavy Rare Earth Element on High-Temperature Performance of
Nickel-Hydroxide Electrodes

Fang Qing, Xie Shouyun, Cheng Yan, Jian Xuyu, Zhu Lei, Yu Haijun
(General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: The effects of heavy rare earth oxide additives on the high temperature performance of nickel electrodes were investigated. It is
found that the 1 C charge acceptance ability of the spherical Ni(OH), electrode with heavy rare earth oxide additive is improved; however,
the heavy rare earth oxide as additive has negative effect on the high rate discharge performance at room temperature. The cyclic
voltammetry (CV) results indicate that the heavy rare earth oxide as additive can increase the overpotential of oxygen evolution at high
temperatures. The oxygen evolution reaction is effectively depressed and leads to the increase of charge efficiency of Ni(OH), electrode at
high temperatures. Moreover, the reversibility of Ni(OH), electrode is also improved at high temperatures.

Key words: Ni-H battery; nickel hydroxide electrode; heavy rare earth element; high temperature performance; overpotential of oxygen

evolution
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