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Abstract; This paper reviewed the preparation process and characteristics of phosphate coatings on biomedical mag-
nesium alloys. It first introduced the corrosion performance and biocompatibility of several types of Ca-P coatings
(calcium hydrogen phosphate dehydrate, tricalcium phosphate and hydroxyapatite) and the (F, Sr and Ce) ele-
ments-doping coatings. Then it made suggestions on the environment, process stability and development strategies
of the Ca-P coatings on biodegradable magnesium alloys.
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Tab.1 Solubility product, &%, of the phosphates(291~298 K)
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phosphate at concentrations of (a) Mg, (b)Mn, (¢)Ca and (d)Zn ions and pH
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Tab. 2 Preparing processes of several phosphate chemical conversion films on magnesium alloys

(LSS AR W pH M /°C I} ] / min 2% SCHK

30 g/L Mn(NO;3)»
Mn-P 2.0 60~85 30~40 [13]
10 g/I NaHy PO,

0.1 M MH(N();;)Z c
Mn-P 3.0 (HNOs) 65 2 [38]
0.06 M NH, H; PO,

0.1 M Ca(NOs), _
Ca-P 3.0 (HNO3) 65 2 [38]
0.06 M NH, H,PO,

25 g/L Ca(NO3)»
Ca-P g/L Ca(NO; 3.0 10 5 [36, 39]
25 g/L. NH, H, PO,

CeCly
CeP H;0, — — — [40]
NH, H, PO,

ol

g/L Ce(NO3)5 « 6H0
CeP 1 g/LATHTR 4] 120 [41]
Naz; PO,

0.1 M Sr(NO3), -
Sr-P 3.0 (HNO3) 65 2 [38, 42]
0.06 M NH, H,PO,

0. 24 mol/L H3PO,
Mg-P [43]
0.1 mol/L. Mg(OH),

0.1~0.5 M Na;MoO, « 2H;0O
0.2 M H;PO,
Mo-P 2.0 50 1~20 [17]
0~0.2 M KF

0.18 M H; SO,

0. 24 mol/L H3 PO,
0. 08 mol/L ZnO
Zn-P 0. 028 mol/L NaF 3.2 45 [43]
0. 042 mol/LNaNO;
0. 021 mol/L NaNOs

10. 0 g/L NaH, PO,
Zn-P g/L NaH. PO, 2.5 50 20 [37]
6. 0 g/L ZH(N();;)Q

10. 0 g/L. Na, HPO,
4.0 g/L NaNO;
Zn-Ca-P 2.5(H3 PO 50 10~20 [37, 44]
6. 0 g//L ZH(N();; )2

2.0 g/L NaF

10. 0 g/L. Na, HPO,
1.0 g/L NaNO,
Zn-Ca-Ce-P 6.0 g/L Zn(NO3), 2. 5(H;PO,) 50 20 [27]
2.0 g/L NaF
1.0 g/L Ce(NO3)3
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Fig. 2 Scaning electron microscope (SEM) images of the sample after Ca(OH), immersion:

(a)low magnification, (b) high magnification
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Fig.3 Schematic diagrams of the formation of the Zn-Ca-P coating on AZ31 alloy
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Fig.4 Schematic diagrams of the formation of the Zn-Ca-P coating on magnesium alloy AM30 pipe
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Fig.5 SEM images of the nano calcium-deficient apatite; (a) low magnification;

(b) high magnification of the tabular region; and (¢) high magnification of the fluffy region
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