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Fgde] pH, 2425, AL 5& #skg 2SN Ca(OH),2t HyPO, 89S )83l AdzeA FdES
A ZzstE Tk A2 71 (pH=5.21)1 & B-TCP(B-tricalcium phosphate)”}, pH > 7.629141= HAp(hydroxyapatite)”’+ 5 A%
oz #F=AT. XRD 2423}, Ca(OH),S HiPO,E WEA w3 (5Eolu)3te] HApE A I Z, ¥-8 1677714
FgHer F2E FASAMY T ZAAE Ushle 24EE 1200°CE #ZHAY. FARAR N (SEM) 9
3 oAz #2 A3 pH7F 5219 A9 A Feje) B-TCP YAE pH 7.62904 & 4 FHle] HAp7 $48UT) 2
2t pH 916904 & =i # 7L FE e HAp A=l AAHUL, ] 2 [JAEo] Fder Aufdd F4s
FAE  AATH 8 E HAp(pH 9.16)5 Eato|u} 2Adl dAF St Eapolv B4, & AAA, F54E, s, &
@ie] 4 54 - 248k

ABSTRACT

Calcium phosphate powders have been prepared by using Ca(OH), and H;PO, solution under various conditions such as pH,
calcination temperature, and reaction time. B-TCP(B-tricalcium phosphate) and HAp(hydroxyapatite) were synthesized at pH=5.21 and
pH > 7.62, respectively. From XRD results, Ca(OH), and H;PO, solution reacted quickly to form HAp, which was structurally stable
up to 16 h. Calcination temperature having good crystallinity is revealed to be at 1200°C. SEM analysis showed that B-TCP and HAp
with needle type were synthesized at pH 5.21 and pH 7.62, respectively. However, at pH 9.16, tiny and homogeneous HAp having
sphere was prepared and rearranged to show needle morphology. HAp synthesized at pH 9.16 was utilized as bonechina body and
calcined. The sample was analyzed its crystallinity, water absorbtion, color, and shape to check physical properties.
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Table 1. Bonechina Clay Compositions

Raw materials Sample 1 Sample 2 Sample 3 Sample 4

(wt%)
Kaolin 25 30 25 20
Feldspar 15 18 15 12
Silica 10 12 10 8
HAp - 40 50 60
Boneash 50 - - -
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Fig. 1. XRD patterns of calcium phosphate powder synthesized
at various pH, which were calcined at 1200°C : (a) pH
5.21, (b) pH 7.62, (c) pH 9.16, and (d) pH 10.14.
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Fig. 2. XRD patterns of HAp synthesized at pH=9.16 with
various calcined temperature : (a) as-synthesized, (b)
800°C, (c) 1100°C, (d) 1200°C, and (e) 1250°C.
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Fig. 4. XRD patterns of HAp (synthesized at pH=9.16)
calcined at 1200°C with various reaction time : (a) 3
min., (b) 1 h, (c) 5h, and (d) 16 h.
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Fig. 5. SEM images of HAp synthesized with pH=9.16 at
reaction time of (a) 1 h and (b) 16 h.
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Table 2. Chemical Composition of HAp (Synthesized at pH=9.16)
and Bone Ash

CaO P,0; MgO Fe,0; SiO, LOI
HAp (wt%) 546 410 018 005 012 336
Boneash (Wit%) 546 397 119 007 172 168
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Fig. 6. XRD patterns of (a) boneash and HAp synthesized at
pH=9.16.
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Fig. 7. XRD patterns of bonechina containing HAp synthesized
and commercial bonechina calcined at 1200°C : (a)
bonchina clay containing 40% HAp, (b) bonchina clay
containing 50% HAp, (c) bonchina clay containing 60%
HAp, and (d) commercial product.
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Fig. 10. SEM images of fracture surfaces of bonechina specimens containing various HAp contents and commercial bonechina : (a)

commercial product, (b) bonechina containing 40% HAp, (c) bonechina containing 50% HAp, and (d) bonechina containing
60% HAp.
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