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Formation of Solution-derived Hydroxyapatite Layer on the Surface of a Shell
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ABSTRACT

Highly surfaced and porous hydroxyapatite body was artificially formed on the surface of a shell through a reaction with phosphatic
solutions. As a result of qualitative observation, hydroxyapatite seemed to be crystallized by solution-precipitation process accelerated
by the nucleation surface of a shell. The process of formation of hydroxyapatite layer was as follows. 1. Dense nucleation and growth
on the surface of solid phase 2. Formation of microporous layer by contact and entanglement between crystallines 3. Diffusion of
solution through the porous layer and thickness growth of layer towards inside
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Fig. 1. XRD pattern of ground oyster shell.

Fig. 2. SEM micrographs of two distinguished parts of an
oyster shell.

Table 1. Chemical Composition of an Oyster Shell (wt%)
CaCO3 SlOz A1203 Mgo SO P205 NazO SO}
9672 045 042 059 034 018 08 005
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Table 2. BET Surface Area of Pulverized Oyster Shell (mz/g)
Grain Size 500pm-118mm 100-500pm < {00um
Surface Area 0.584 2.51 6.013
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Fig. 3. XRD pattern of HAp obtained from oyster shell by
hydrothermal reaction with 1 M-ammonium phosphate
solution at 200°C for 10 h.
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Fig. 4. SEM micrograph of HAp obtained from oyster shell by
hydrothermal reaction with 1 M-ammonium phosphate
solution at 200°C for 10 h.
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Fig. 5. XRD pattern of oyster shell hydrothermally reacted with SEM A} =k ko] 2] F Ao ol n]& 3l 7] AME)

0.1 M-ammonium phosphate solution at 200°C for 5 h.

Fig. 6. SEM mlcrographs of shell surface hydrothermally Fig. 7. SEM micrographs of shell surface reacted with 0.1 M-

reacted with 0.1 M-ammonium phosphate solution at ammonium phosphate solution at room temperture for
200°C for 5 h. 1 h - the beginning state of HAp layer formation.
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Fig. 8. SEM micrographs of shell surface reacted with 0.1 M-
ammonium phosphate solution at room temperature for
5 h - the surface morphology of fully formed HAp layer.
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Fig. 9. FT-IR pattern of oyster shell reacted with 0.1 M-
ammonium phosphate solution for 5 h under (A) normal
condition of room temperatare and (B) hydrothermal
condition of 200°C.
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