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Electrochemical Deposition and Magnetic Properties of Co-Ni Alloys
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Abstract: CoNi alloys including face-centered—cubic( fec) and hexagonal closed-packed( hep) were produced by
using potentiostatical electrodeposition and pulse voltage electrodeposition in a three-electrode cell at room temperature.
The produced fcc and hep Co-Ni alloys were characterized by XRD SEM  and EDX. The magnetic properties of the
alloys were detected by using a vibrating sample magnetometer. Compared with Co-Ni- produced by using potentiostat—
ical electrodeposition the Co-Ni alloys produced by using the pulse voltage electrodeposition exhibited better compact
nanostructures with higher Co molar ratio.
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Tab. 1 Chemical composition of the electrodeposition bath

/g /(mol + L)
39.10 0.595
28.46 0. 405
7.73 0. 500

NiSO, * 6H,0
oS0, * 7H,0
H, BO,
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Fig. 1 Optical microscope images of the resulting
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Fig. 2 XRD patterns of the resulting Co-Ni alloys
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Fig. 3 Optical microscope top surface images of as-prepared Co-Ni alloys
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Fig. 4 SEM cross-section images of the as—prepared Co-Ni alloys
4 Co-Ni SEM 5 Co-Ni Co
4 X- . 4 Co-Nid Co
Co-Nid Co-Ni2. CoNi3 90.5% 74% .
2 Co-Ni
. Co-Nid Tab. 2 Elements analyzed results of
CoNi2.CoNi3 the resulting Co-Ni alloys
. EDX Sample x( Co) /% x( Ni) /%
Co. Ni . 2 CoNi+d 74.36 25.64
. Co-Ni2 90. 86 9.14
EDX Co-Ni ‘ CoNi3 90.17 9.83

(a) Co—Ni-1 (b) Co—-Ni-2 () Co—Ni-3
5 Co-Ni EDX
Fig. 5 EDX spectra for two compositions of Co-Ni alloys
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'2550 " Tab. 3 The magnetic properties of
g 0 the resulting Co-Ni alloys
Coercivity Residual magnetism ~ Staturation magnetization
_sok Sample ' ]
He/Oe Br/(emu*g ™) Bs/(emu*g ™)
1001 Co-Nid 92.45 24.66 131.6
CoNi2 119.1 34.63 131.1
-150 1 1 1 1 1 1 .
6000 4000 -2000 0 2000 4000 6000 CoNi3 125.3 37.65 14.4
c/Oe
(a) CoNid4 (b) CoNi2 (c) CoNi3 3
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Fig. 6 Hysteresis loops of the resulting Co-Ni alloys
3 : Co-Ni .
3 CoNid 92.45 Oe ) :
24.66 emu/g 131. 6 emu/g; CoNi
CoNi2 119.1 Oe 34.63 emu/g Co
131.1 emu/g; Co-Ni3
125.3 Oe 37.65 emu/g
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