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ABSTRACT

Hydroxyapatite(HAp) powders were synthesized by wet-precipitation process using Ca(NQO;),-4H,0 and (NH,),HPO, and homo-
geneous composites of four type were prepared by mixing of synthetic HAp and Polyacrylic Acid(PAA). Ca/P ratio of synthetic HAps
was determined using ICP analysis and the thermal property of HAp/PAA composites were investigated by TGA. Good crystalline HAp
was obtained at pH 11 and 60°C. The ratio of Ca/P in synthetic HAps was quantified in a range of 1.35~1.49, from which Ca-deficient
HAp was obtained. The spec1ﬁc surface area of HAp/PAA composite increased with increasing the content of PAA and the weight loss
of HAp/PAA composite at 800°C decreased in a range of 3.5~9.6% due to the degradation of PAA binder. From FT-IR analysis of HAp/
PAA composite, it was confirmed that the ionic bond between Ca*" ion of HAp and carboxyl group of PAA was formed.
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Fig. 1. Schematic diagram of HAp synthesis by wet-precipi-
tation process.

Table 1. Feed Composition and Synthetic Condition of HAps

Feed Composition Synthetic Condition

Sample  Ca(NOs), - (NH,),HPO, Temp. Time

4H,0 (mol)  (mol) PH o)y )
HApA 0167 0.1 100 60 1
HAp-B 0.167 0.1 1.0 40 1
HAp-C = 0.167 0.1 1.0 60 1
HApD  0.167 0.1 110 80 1
HAp-E 0.167 0.1 120 60 1
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Table 2. Composition and Specific Surface Area of HAp/PAA

Composites
Sample Composition (wt%) Specific Sl.21rface
HAp-C PAA Area (m/g)
HP-1 98.0 2.0 79.5
HP-2 95.0 5.0 814
HP-3 90.0 10.0 90.3
HP-4 85.0 15.0 106.6
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Fig. 2. XRD patterns of synthetic HAps.

Table 3. Properties of Synthetic HAps

. b Specific Average

Sample R(;?i/(l):) ?;‘:I;t%)) Srl)u'facg I.’am'c%e

Area (m“/g)  Size(um)
HAp-A 1.35 2.70 102.5 0.70
HAp-B 1.41 2.57 110.8 1.31
HAp-C 1.41 2.67 63.3 0.69
HAp-D 1.43 2.73 65.5 0.50
HAp-E 1.49 2.50 88.9 1.99

“Determination by ICP analysis.
® Archimedes method. Theoretical density of hydroxyapatite :
3 16)
3.156 g/em’.
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Fig. 3. FT-IR spectrum of HAp-C powder.
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Fig. 4. SEM micrograph of HAp-C powder.
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Fig. 5. TGA curve of HAp-C powder.
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Fig. 6. XRD patterns of HAp/PAA homogeneous composites.
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Fig. 7. FT-IR spectra of PAA and HP-4 composite.

2EH7](CO0) Aleldl] ol2Z o] Ao complexE
438147 wRolgty Agdnt'Y B d79 34 HAp/
PAA EFAE Ca¥ o]3 COO™ o]29 complex A
o) 9Js] HAp®t PAA HIRIT = 743t ARFHE veid
Holty, A= FY3taL A3 HApPAA EFA7F A4
g Aol

Fig. 8& & AFolA A=3% HAp-C/PAA E3A] HP-4
o] SEM A}dolt}, HP4 #+3E3HAe] E2L Fig 49
39 HAp-C £%o) 3] nMYate 2o}l & 4 glon,
HAp/PAAS] FAEF sl o8 FAE EFA S dA=
717} 1.0~8.0 um HAE YERNUTE. 28] HAp/PAA &
A S SEM ARl A HEo] B £g Alo]of ull
tQl PAAS} complexE AR £+ HAp ¥A= #&
& 4= ot

B 7ol x 9] HAp/PAA T EFA= HApS PAAS)
ZAH)E 98.0/2.0~85.0/15.02] HZA] vl QU PAAS)

Fig. 8. SEM micrograph of HP-4 composite.

Weight loss (%)

HP-4

-10

200 400 600 800 1000
Temp. (C)
Fig. 9. TGA thermograms of HAp/PAA homogeneous composites.
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