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Preparation of porous hydroxyapatite spherulites by
homogeneous precipitation method

WANG Ping, LI Guo-chang
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Abstract: Hydroxyapatite (HA) spherulites were prepared by homogeneous precipitation method using biological
calcium carbonate as a raw material. The morphology, size, structure and phase of the HA spherulites were characterized
by SEM, XRD, FT-IR and polarized light microscopy. The result show that the HA spherulites with delicate structure and
supreme symmetry are formed by self-assembly of plate-shaped HA nanocrystals. The average diameter of HA
spherulites with even sizes and better dispersibility is 5—15 pm. The HA spherulites present a black cross extinction
between the crossed polarizers microscopes, and they are optically positive spherulites by compensation principle.
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Fig. 1 SEM images of HA spherulite samples at different EDTANa, concentrations: (a) 0.3 mmol/L; (b) 0.5 mmol/L; (c) 0.7

mmol/L; (d) 1.0 mmol/L
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Fig. 2 XRD patterns of HA spherulite samples at different
EDTANa, concentrations: (a) 0.3 mmol/L; (b) 0.5 mmol/L;
(c¢) 0.7 mmol/L; (d) 1.0 mmol/L
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Table 1 Relationship between EDTANa, concentration and
102y I(300) of samples
¢(EDTANa,)/(mmol-L™") 0.3 0.5 0.7 1.0
Lo02y/I300) 1.58 1.63 1.66 1.68
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Fig. 3 FT-IR spectrum of HA spherulite sample
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Table 2 Cell parameters of HA spherulite samples

¢(EDTANa,)/(mmol-L™")  ay/nm co/nm ay/co
3 09459  0.6862 13785
5 09507  0.6845 13889
7 09465  0.6877 13763
10 09523  0.6843  1.3916
JCPDS—09—0432 09418  0.6884 13681
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Fig. 4 Micrograph of HA spheres
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Fig. 5 Black cross of HA spherulites between crossed polarizers: (a) Without inserting gypsum plate; (b) Inserting gypsum plate
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Fig. 6 Schematic diagrams of lamellar microcrystalline and spherulites of HA: (a) a and ¢ planes in microcrystalline; (b) Optical

indicatrix radius in microcrystalline; (c) Microcrystalline assembly of spherulites
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Fig. 7 Schematic diagrams of black cross origin and optical sign determination of HA spherulites between crossed polarizers:

(a) Optical indicatrix radius and black cross origin; (b) Interference colors change inserting gypsum plate
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