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Effects of calcium salts and KOH concentrations on
surface morphology and chemical compositions of
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Abstract: Five kinds of calcium salts, such as Ca(CH;COO),, CaO, Ca(H,PO,),, C3H,CaOgP, EDTA-Ca and KOH, were
separately added into a base solution of 15 g/L as food additive phytic acid. The effects of calcium salts and KOH
concentrations on the surface morphology and chemical composition of micro arc oxidation coatings formed on titanium
alloys were studied. The surface morphology, chemical compositions and phase structures were characterized by
scanning electron microscopy (SEM), energy dispersive spectroscopy (EDS) and X-ray diffractometry (XRD). The
results show that calcium slats can significantly increase the phosphorus content of anodic coatings. In addition, CaO,
Ca(H,PO,), and EDTA-Ca can greatly improve the calcium content of anodic coatings. With the increase of KOH
concentration, the calcium content of the oxide film increases. Both calcium slats and KOH can significantly increase the
surface pore diameter of the oxide film.
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Fig. 1 Surface morphologies of anodic coatings obtained in electrolyte systems with different kinds of calcium salts on Ti6Al4V

alloy: (a) Base solution; (b) Ca(CH;COO), system; (c) CaO system; (d) Ca(H,POy), system; (e) CsH;CaOgP system; (f) EDTA-Ca

system
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Table 1 Chemical composition of anodic coatings obtained in
different kinds of calcium salt systems
Mass fraction/%
C 0] P Ti Ca
Base solution 1.56 3047 2.03 6595
Ca(CH;COO), 2.60 3893 11.63 46.84
CaO system 270 3677 924 5091 0.38
Ca(H,POy,), 322 38.03 1441 4398 037

System

C;H,CaO¢P 2.64 3467 11.80 50.89
EDTA-Ca 264 3640 999 5080 0.17
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Fig. 2
coatings obtained in electrolyte systems with
different KOH concentrations on Ti6Al4V alloy:
(a) EDTA-Ca system; (b) EDTA-Ca-2 system;
(c) EDTA-Ca-5 system; (d) EDTA-Ca-8 system;
(e) EDTA-Ca-11 system

Surface morphologies of anodic
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Fig. 3 Cross morphology of anodic coatings obtained in

EDTA-Ca-8 system

R 2 ANIF) KOH ¥ B R MR 1 o6 PR AU AL 27 1l 2>
Table 2 Chemical composition of anodic coatings obtained in

different KOH concentration systems

Mass fraction/%

System
C o P Ti Ca K

EDTA-Ca 2.64 3640 999 50.80 0.17
EDTA-Ca-2 190 3755 892 5141 022
EDTA-Ca-5 123 3838 12.00 46.04 235
EDTA-Ca-8 152 3895 11.38 41.83 6.07 0.24

EDTA-Ca-11 1.69 38.71 949 4266 7.16 0.29
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Fig. 4 Calcium and phosphorus content of anodic coatings
obtained in different electrolyte systems on Ti6Al4V alloy (1—
Base solution; 2—Ca(CH3COO), system; 3—CaO system; 4—
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Fig. 5 XRD patterns of Ti6Al4V and anodic coatings
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Fig. 7 FT-IR spectra obtained on original phytic acid and
anodic coatings obtained in EDTA-Ca-8 system
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