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Influence of metal salt concentration ratio in plating bath on the
morphology and magnetic properties of electroless Ni-Co-P film

Yuan Jing", Yuan Rui’, Feng Tao', Mao Duolu'
(1. College of Physics and Electronic Information Engineering, Qinghai University for Nationalities,
Xining 810007, China; 2. College of Chemical Engineering, Qinghai University, Xining 810016,
China)

Abstract: Ni-Co-P magnetic films were directly plated on the silicon substrate by the electroless plating
method, and the content of nickel and cobalt in the coatings was controlled by adjusting the metal salt
concentration ratio in the plating solution to optimize the soft magnetic properties of the films. Effects of
metal salt concentration ratio on the coating morphology, composition, thickness, deposition rate,
structure and magnetic properties of the Ni-Co-P coatings were studied by scanning electron microso-
copy (SEM) , energy dispersion analyzer of X-ray ( EDAX ) , X-ray diffractometer ( XRD ) and
vibrating sample magnetometer (VSM). The results show that Ni-Co-P coatings are in cellular structure
and the coatings are composed of an amorphous phase. The content of Co element in the coating increas-
es and the content of Ni element decreases, but the deposition rate of the coating slows down as the
concentration of Co™ in the plating solution increases. When the Co> concentration is too high, the

plating becomes very difficult. But the metal salt concentration ratio in the solution has little effect on
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the deposition of element P in the coating. The saturation magnetization of the Ni-Co-P alloy film has an

upward trend with the increase of the Co element content in the coating, and the coercivity also shows a

downward trend. The optimum concentration ratio in the solution is ¢(Ni*") : ¢(Co>)=2:3 in the plating

solution, and the Ni-Co-P coating prepared under this condition has the best soft magnetic properties,

its saturation magnetization reaches 820 emu/cc, and the coercivity is only 4 Oe.

Keywords: electroless Ni-Co-P coating; morphology; crystal structure; soft magnetic properties
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Tab.1 Composition of electroless Ni-Co-P film plating

solution and operating conditions

R A oy e s S
NiSO,-6H,0+C0S0, 6H,0 0.06 mol/L
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NaH,PO, -H,0 0.1 mol/L
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Fig.1 Surface morphologies of electroless Ni-Co-P coatings
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Tab.2 Chemical composition of electroless Ni-Co-P films
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Fig.2 The content of Ni and Co in the Ni-Co-P coating
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under different metal ion concentration ratio
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Fig.3 Cross-section morphology of Ni-Co-P chemical coating
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