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Pulsed cathode electrodeposition of hydroxyapatite coatings
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Abstract: Pulsed cathode electrodeposition was compared with potentiostatic one to prepare hydroxyapatite coat-
ings. The results of pulsed electrodeposition show that there exists a relaxation time which is beneficial to the
growth of HAP, due to it enables ions diffuse from bulk to the surface of electrode and reduce concentration polar-
zation in the next pulse time. The increasing pulsed time is also beneficial to the deposition of HAP, but the result
is not good if it increases excessively. H AP coatings are easy to drop off in electrodeposition under too intensive po-
larization, such as at cathode potential of — 1.0V (vs SCE), although it is good for the growth of HAP.
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Fig. 1 XRD patterns of coatings under
conditions of pulsed electrodeposition( a)

and potentiostatic (b)
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Fig. 2 XRD patterns of coatings deposited
at different ratios of

pulsed and relaxation time
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Fig.3 SEM images of samples prepared at

different ratios of plused and relaxation time
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Fig. 4 XRD patterns of electrodeposited coatings

under pulse potentials of

0.6 V(a) and 0.8 V(D)
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No. A B C D A"“lej‘;“e/
1 1(5/2)  1(0.6) 1(4.5  1(50) 5.32

2 1(5/2)  2(0.8) 2(5.5  2(60) 12.73

3 1(5/2)  3(1.0) 3(6.5  3(70) 0.63

4 2(5/3)  1(0.6) 2(5.5)  3(70) 12. 60

5 2(5/3)  2(0.8) 3(6.5)  1(50) 5.08

6 2(5/3)  3(1.0) 1(4.5  2(60) 0.82

7 3(5/5  1(0.6) 3(6.5)  2(60) 1. 34

8 3(5/5)  2(0.8) 1(4.5)  3(70) 0.92

9 3(5/5  3(1.0) 2(5.5)  1(50) 1.29

I 19.31  19.26  7.06  11.69

I 18.50 18.73  26.62  14.89

1 3.95 274 12,92 14.15

R 1536 16.52  19.56  3.20
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Fig. 5 Relationship between part current and

time during pulsed electrodeposition
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