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Abstract: Besides oxides ceramic coating, cathodic plasma electrolytic saturation (PES) could 

produce more other types ceramic coatings, including nitrides, carbonitrides, borides, etc., on 

nearly all kinds of metal substrate. Owing to the accompanying electrochemical deposition(ED) 

effect of PES, special functional compounds could be deposited in mentioned ceramic coatings 

by PES simultaneously in special designed electrolyte. In this study, the target Hydroxyapatite 

(HA)-Ti(C,N)-TiO2 composite coatings were synthesized in one step by PES and accompanying 

ED in calcium nitrate and sodium dihydrogen phosphate containing formamide based 

electrolyte. The phase structures, functional groups of molecules, chemical compositions of the 

surfaces and binding energies of atoms in coatings were characterized by X-ray diffraction 

(XRD), attenuated total reflectance-Fourier transform infrared spectroscopy (ATR-FTIR) and 

X-ray photoelectron spectroscopy (XPS) respectively. The surfaces morphologies, cross 

sections morphologies, and element maps of the surface were analyzed by Scanning electron 

microscopy (SEM) and energy dispersive spectrum (EDS). The coatings exhibit porous 

structure with island like bulges or spheroids around the pores. The phases formed in coatings 

are verified to be constituted of HA, Ti(C,N) and anatase. The suggested formation mechanism 

of anatase in coatings differs to that obtained on anodic titanium surface in PEO process. The 

phase of HA distributes homogenously on surfaces and displays as clusters congressed by nano-

scale needles or rods with their transverse length about ~10nm. The size of the pores and bulges, 

the crystalline amount of HA phase, and the thickness of the coatings all increase with 

increasing duration time. The thickness reaches about 56±7μm when the duration time grew to 

30min, 26% higher than that of the HA-free coating produced in formamide electrolyte with 

the same process parameters. 
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