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ABSTRACT

COZ™ containing whisker-like hydroxyapatite powders were svathesized by homogeneous precipitation method
usimg urea. Dicalcium phosphate anhydrate[DCPA 5 CaHPQ,J and octacalcium phosphate [[OCP : CagH,(PO.)s-
5H.0] were obtained as precursors, and they transformed to high crystalline hydroxyapatites at pH 5.62,
and 6.54, respectively, According fo the condihion of the final pH in the sclutions for the solution products
and urea contents, OCP was remained. When the solution product of Ca®" and POUP™ was 15X 10'[mM?]
and the content of urea was 0.25 mol-dm ™, well crystallized whisker-like hydroxyapatite, tens of micrometer
m length, was obtained. By heal treatment DCPA and OCP were decomposed into B-tricalcium phosphate
[B-TCP : B-CayP0O.:] and p-dicalctum phosphate [p-DCP : f-Ca:P.0;]. And well-crystallized hydroxyapatile was
partially decomposed mto B-TCP at 800T.
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Fig. 1. Schematic diagram of expenimenial procedure.
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Table 1., Preparation Conditions of Sample Solutions,

Sample Reachon Reaction
Ca(NGQ,),4H,O (NH).HPO, Ca/P Urea HNO;,
Solution Temp. Temp.
I 0.0158M 0.0095M 0.25M
II 0.05M 0.03M 0.25M
111 0.158M 0.095M 167 0.25M 0.1M ke 24 h
v 0.05M 0.03M 0.16M
Y (.06M 0.03M 0.05M
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Fig. 2. Changes of pH of Lhe solution Il with the re-
action time. Condition; Ca(NO,),-4H,O: {.05M,
(NH,):HPQ4: 0.03M, (NH;):CO: 0.25M
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Fig_ 3. XRD patterns of the powders obtained from so-
lution II with the reaction time: (A) 1 h, (B) 2
h, (C} 4 h, (D) 10 h, {(E) 24 h. Condition; Ca
(N03)2'4H201 005M, (NH4)2HP04: 0.0SM, {NHg)g

CQ: 0.25M
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Fig. 4. FT-IR specira of the powders obtained from
solution II with the reaction time: {A) 1 h, (B)
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Fig. 5. SEM pholog,raphs of the powders obtained from solution II with the reaction time: (A) 1h (B 2h,
{C} 4 h, (D) 10 h. Condition; Ca(NOgl-4H.Q: 0.05M, (NH,LHEQ: 0.03M, (NHo.CO: 0.25M
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Table 2. pH of the Solulions After the Reaction for

the Urea Contents.

Sample pE
. (NH),CO -
solution 90C RT.
I 0.25M 6.60 7.88
v 0.15M 6.54 7.64
v 0.05M 4.8 544
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Fig. 6. XRD patterns of the powders for Lhe urea con-
lents.
(A} CaNO,-4H.0: 0.05M, (NH.:HPO,: 0.03M,
(NH.).CO: 0.05M
(B} Ca{NQ;)s-4H.O: 0.05M, (NH.LHPO,: 0.03M,
{(MH,),CO: 015M
{C) Ca(NOy);-4H.0: 0.05M, (NH,)HPO,: 0.03M,
(NH,),CO: 0.25M
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Fig. 7. FT-IR spectra of the powders lor the urea con-
tenis.
(A} Ca(NGy),-411,0: 0.05M, (NH);HPO,: 0.03M.
{NH,),CO: 0.05M
(By CaMNQye-4H,O: 0.05M, (NH,)HPO,: 0.03M,
(NH.).CO: 0.15M
(C} Ca(MCy),-4H.0: 0.05M, (NH)L,HPO,: 0.03M,
(NH,),CO: 0.25M
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Fig. 8. SEM photographs of the powders for the urea conlents.
(A) CaNO;)-4I:0: 0.05M, (NH,).HPO,: 0.03M, (NH),CQO: 0.06M
(B) Ca(MNQsk-4HO: 0.05M, (NH):HPO: 0.03M, (NH.).CCO: 0.15M
(C) Ca(NOwp-4H,O: 0.05M, (NH)HPO: 0.03M, (NHy).CO: 0.25M
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Fig. 10, FT-IR spectra of the powders for Lhe urea. co-
nients.
(A} Ca(NOy)-4H:0: 0.0158M, {NH,):HPO,:
0.0095M, (NH:).CO: 0.25M
{BY Ca(NOq)p-4H.0: 0.05M, (NH:»HPO,: 0.03
M, (NHg)gCO O.BEM
(C) CaNOg}o+ 4H-0: 0.158M, (NTL):HPO,: 0.085
M, {NH,)»CQ: 0.256M
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Fig. 11. XRD patterns of the powders calcined at vari-
ous temperatures; {A) Dry powder, (B) 2007,
(Cy 4007, (D) 6007, {E) 800T. Condition;
Ca(NO,),-4H:0: 0.158M, (NH,),HP(,: 0.095M,
(NH.CO: 0.25M 24 h. react.
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Fig. 12. XRD patterns of the powders calcined at van-
ous temperatures: (4) Dry powder, (B} 2000,
(C) 4007, (D) 600TC, (E) 800C Condition;
CaNOq)+4H,Q: 0.05M, (NH)-HPO;: 0.03M,
(NH;).CO: 025M 24 h. react.
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Fig. 13. XRD patierns of the powders calcined at vari-
ous lemperatures: (A) Dry powder, (B) 200T,
(C) 400, (D) GOOT, (E) 800C. Condition;
Ca(NOy).-4H,0: 0.0158M. (NH,).HPO,: 0.0095
M, (NH:.CO: 0.25M 24 h, react.
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Fig, 14, XRD patterns of the powders calcined at vari-
ous temperatures. (A) Dry powder, (B) 2007,
(C) 400T. (D) 600T, {EY 800%T. Condition;
Ca(NCa);-4HO: 0.05M, (NHLHPO,: 0.03M,
(NH,CO: 0.15M 24 . reacl.
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Fig. 15. XRD patterns of the powders calcined at vari-
ous temperatures: (A) Dry powder, (B) 2007,
(C) 400, (D) 600T, (E) 800C. Condition;
Cﬂ(NOg)g"i—}'[gO. 0051‘/1, (NHJ_zI"lPO;: OOBR’I.
(NHe3,CO: 0.05M 24 h. react.
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