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In Hydrothermal Synthesis of Hydroxyapatite
Microspheres with Polyvinylpyrrolidone as Template
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Abstract: Hydroxyapatite (HA) microspheres were synthesized using a homogeneous precipitation method
under hydrothermal conditions, and using polyvinylpyrrolidone (PVP) as template and Ca (NO;),-4H,O and
(NH,4),HPOj, as reagents. The effect of hydroxythermal reaction temperature and template agent concentration
on the morphology and particle size of HA microspheres was studied. The chemical composition, crystal
structure, morphology of the obtained sample were characterized by X-ray powder diffraction analysis (XRD),
scanning electron microscopy (SEM) and Fourier-transform infrared spectroscopy (FTIR). The results
indicate that the presence of PVP changed the growth pattern of HA crystallites. The building units of HA
microspheres were crystals shaped in needle flake. Both the morphology and particle size could be controlled
by adjusting the PVP concentration and hydroxythermal reaction temperature.
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Table 1. Experimental conditions of synthesized samples

R 1 ARERHTERME

B bl g 5 PVP(wt%) IR I EE(C)
Al 0 180
A2 1 180
A3 2 180
A4 3 180
AS 4 180
A6 5 180
A7 6 180
A8 8 180
A9 10 180
A10 12 180
Bl 8 120
B2 8 140
B3 8 160

A1l0

A9

I N
A5 W_JL_A.MAV\__/\,\A,J\/\MMW
A3 MMMMW
A2 __ﬁvj\qu\/\/\”J&N_Jw\/w\,wﬁ,\__,m
Al _.,,._JMW ey

20 30 40 50 60 70 80
20 (° )

Figure 1. XRD patterns of obtained samples in different
concentration of PVP(see details in Table 1)
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Table 2. The crystallinity of HA in different concentration of PVP
2. FEPVP REFRHTERN HALSR

Al A2 A3

A5

A7 A8

0.9962 0.9938 0.9931

0.9920

0.9948 0.9928
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Figure 2. SEM micrographs of obtained samples in different concentration of PVP (a sample Al,b sample A4,c sample A6,d sample A8)
2.7F PVP JRIE T SEM E(a AHR AL, b AKES A4, c AHS A6, d A A8)
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Figure 3. FTIR spectra of products synthesized in different
concentration of PVP
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Figure 4. SEM micrographs of products synthesized in different hydroxythermal reaction temperature (a sample B1,b sample B2,c sample
B3,d sample A8)
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Figure 5. FTIR spectra of products synthesized in different
hydroxythermal reaction temperature
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