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ABSTRACT

Effect of Ca/P mole ratio on the precipitates and powder properiies of hydroxyapatite was investigated,
Powder and precipitates of hydroxyapatite were synthesized by the reaction of Ca(NQ,), - 4 H.O and (NH,),
HPO, solutions at room temperature. The pH value and compositions (Ca/P mole ratio) in starting solutions
were 11 and 1.64—1.79(or 1.85), respectively,
Rodlike hydroxyapatite precipitates were agglomerated together. The average agglomerated particle size
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was ranged from 2—§ gm, Among compositions, the minimurn agglomerated particle size was shown at the Ca/

P mole ratio 1.75. CO, was contained in hydroxyapatile powders and these ultrafine powders had poor

crystallinity. The specific surface area and specific total pore volume of hydroxyapatite powders were 104137

mé?/g and (,396—0.467 co/g, respectively. When the Ca/P mole ratio was 1.75, these values were the maximun,

And water content increased with the Ca/P mole ratio(Ca/F mole ratio>1,67). In most cases, hydroxyapatite

was stable to 1200°C. However, in the case of Ca/P mole ratio 1 64, hydroxyapatite was changed to -

whitlockite at 1200°C.
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Tahle 1. The Preparalive Condition of Hydroxyapatite,

Starling materials

Ca (NOy), 4H,0

{NH,>, HP O,
Tuotal velume of one charge
Temperature of reaction
Tiration ime of (NH,), HPO,
Maturing wime
Theordical Ca/ P mole rativ

The pH value

472 g in 1800ml distilled water
161 - 184€g in 3000 ml distilled water
about 8 liter

room tcmperature

4 -3
48 hours

164 — 1L 79(L 83
11

hours
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Fig.2, Agglomerated particle size distribution
curves of the precipitates.
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Fig. 4. X—ray diffraction patterns of
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Table 2. N. Adsorption—Desorption Data af
Hydroxyapatite Powders,

Ca/P Surface  Areas¥ pore Volumes**
mole rativ  Sppr Scd;%sm Vap Vg’l}"n

1 64 104 71 0. 396 0 412

L 69 105 58 0. 447 0. 348

L 75 137 a0 0, 467 0. 488

L 79 119 73 0. 405 0, 376

1 &b 107 a7 0 422 0. 475

* G:Specific Surface Area (m*/g)
Spgr 3 N Adsorptivn Method, Single Point
SgUm ;. Cumulative surface area calculated from the
desorption branch of the isotherm at K
by Roberts’ method.
** V. Specific (Total YPore Volume ( cm*fg)
Vo.p. : Meso-pore Volume obtained at 2 relative
pressure, P/Py, = 0. 93
V‘éf,; : Coggulative pore volume calculated from
~ the desorption branch of the iostherm at
77K by Roberts® method .
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Fig.8. Water content of hydroxyapatite
powder as a function of Ca/F mole
ratic.
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Table 3. Phase Analysis of Hydroxyapatite Powders
with Heat—Treatment.

CasP Temperature

mole ratio gn4°C 1100°C 1200°C  1300°C
L 64 HA HA  HA -+ g-W HA+a-W
L 69 HA HA HA HA
L 75 HA  HA  HA HA
L7a Ha  HA HA Ha

HA : Hydroxyapatite
a-Ww: a—WhiﬂDCkitE.‘
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