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Preparation of Hydroxyapatite Coatings on Enamel by Electrochemical Technique
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Abstract: Hydroxyapatite (HA) coatings were successfully prepared on human enamel surfaces by electrochemical
technique with the electrolyte of Ca(NO;),, NH,H,PO, and NaNOs. Their crystal structures were analyzed by X-ray
powder diffraction (XRD). Also, their surface morphologies were investigated by scanning electron microscopy
(SEM). In addition, the chemical composition of the coatings were analyzed by an energy dispersion spectroscopy
(EDS) attached to SEM. The formation of the coating was studied with particular emphasis on the effects of the
process parameters such as the initial pH values of the electrolyte, the current density, and the temperature. The
results showed that the process parameters had no significant influence on the composition of the coatings, which was
determined as HA. But the degree of preferential orientation of c-axis of HA was great influenced by them. The HA
crystals preferentially grew along the c-axis when the initial pH was 6.00 at 55 °C with the current density of 0.5

mA -ecm™. And the degree of preferential orientation implied a similar value to the natural enamel crystals.
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Table 1 Effect of electrolyte’s initial pH values on c-axis preferred orientation of HA coatings
Sample Lo T ooy Tow VAT I T Toowr Py Pooy
Criterion 40 20 100 60 60 1.'x=0.182 1x=0.091 0 0
Enamel 60 26 11 34 5 1.2 0.52 5.593 4.714
pH=6 82 33 8 52 5 1.262 0.507 5.934 4.571
pH=8 6 3 10 51 5 1 0.5 4.495 4.495
pH=10 101 56 19 89 12 0.842 0.467 3.626 4.132
pH=12 92 75 43 108 12 0.564 0.46 2.099 4.055
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Fig.d4 SEM images of the HA coatings formed at different current density
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0 Ca K 37.71 1.65 E, ks » O sk St
PK 282 5 e . B e
0.5 Ca K 36.55 1.66 = l ) P
PK 22.02 A A -
25 Ca K 35.13 1.64 B R SO Pt 8
PK 21.42 14 s - A ‘IU mA-cIn‘;
T . . . T T -
10 Ca K 36.92 1.65 20 30 40 50 60 70 80
P K 2238 e
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Table 3 Effect of current density on c-axis preferred orientation of HA coatings
Sample Ton Ton Loy L) Lo Pooy
Criterion 40 100 60 60 1.x=0.182 0
Enamel 60 11 34 5 1.200 5.593
i=0.01 mA -em™ 25 7 35 11 0.472 1.593
i=0.05 mA -em™ 49 5 45 13 0.778 3.275
i=0.1 mA-cm™ 69 7 64 8 0.873 3.797
i=0.5 mA-cm™ 82 8 52 5 1.262 5.934
i=1 mA-cm™ 125 8 68 15 1.374 6.549
i=2.5 mA-cm? 152 9 75 24 1.407 6.731
i=5 mA-cm? 169 11 65 22 1.724 8.473
i=10 mA -cm™ 206 12 65 24 2.040 10.209
2.3 HA HA
, HA ;

pH 6. 0.5 mA-cm® )
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Table 5 Effect of temperature on c-axis preferred orientation and grain size of HA coatings
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