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Effect of Co doping on high rate discharge performance
of nano-scale Ni(OH),
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Abstract: The nano-scale Ni(OH), doped with Co was prepared by precipitate transformation method, and its structure
and morphology were characterized by XRD and TEM. The electrochemical performances, especially high rate discharge
performance, of the material were investigated by cyclic voltammetry (CV) and constant current technology. The results
indicate that the material doped with Co is still nano-scale f-Ni(OH),, but the crystallinity and shape change to some
extent, the agglomeration of particles becomes obvious, and the crystal lattice parameter ¢ and the proton diffusion
coefficient D assume regular change with the amount of Co-doping. The material doped with 5% Co (mass fraction)
exhibits larger ¢ value and proton diffusion coefficient (3.127><10 ' cm?/s), the discharge specific capacity of 0.2C is up
to 312 mA-h/g, the specific capacity of 1C and 5C are enhanced by 7% and 10%, respectively, compared with that of the
un-doped material.
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Lem><1 em 60 Table 1 Crystallinity of main feature planes of samples
Mass fraction of Crystallinity/%
12 Ni(OH), Co-doping/%  (001)  (100) (101) (102) (110)
X XRD 0 7322 87.83 6298 91.52 90.86
D/max-rB X 45 3 69.06 86.86 6545 9471 91.08
kv 40mA CuK, A=1.5405A 5 79.95 85.16 57.56 95.73 84.92
12(°)/min 10°~90°
TEM-1200EX 8 68.51 81.86 66.44 97.79 87.08
10 91.97 7798 69.18 97.65 90.53
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Table 3 Proton diffusion coefficient of samples doped with

different Co contents

Mass fraction

of Co-doping/% 0 3 > ; 10
D/I(10 2em®s ™) 1.7 1025 3127 685 6.1
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