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ABSTRACT

The effect of pH variation in stariing solution on the characteristics of hydroxyapatite precipitates and
powder prepared by the wel method was investigated.

Hydroxyapatite precipilales was agglomeraled, the average agglomerated particle size was decreased in the
range from 9 lo 6pm with increasing pH values i startng solution, The aspect ratio of rod—shaped
hydroxvapatite particle was rapidly increased at pH 11 and 11.5. The maximum specific surface area, 91.1m*/
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g, was at pH 10.5.

Dried powder prepared at high pH values contained more minute CC, than thal prepared at low pH values.

The poor crystallinity was maintained up to 600°C regardless of the pH values in starting solutions, However,

the second phase or high crsytalline hydroxyapatite phase appeared ahove 800°C. In pH 9.3

and pH 10, g—

whitlockite transformed to o—whitlockite at 1200°C, while in pH 10.5—11.5, hydroxvapatite phase was

maintained up to 1200C.
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Fir.1. Agplomerated particle size distribution curves
of the hydroxvapatite precipitates.
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Fig.2. The variation of average agglomerated
particle size as a funclion of pH value,
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Tahle 1. Powder Shape and Size by TEM & SEM.

Shape Size
pH
TEM SEM Aspect Ratio*

4.5 Rod Sphere 2 25+40.83
10 Rod Sphere 1.87+0.41
105 Rod Sphere 2 03+1.10
11 Rod Rod 3.68+0.89
11.5 Rod Red 4.38+0.83

Length/Diameter ratio measured by TEM.
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Fig.3. The morphology of hydroxyapatite precipitates,
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Fig 4. The morphology of hydroxvapalite particles.
(&) pH 9 5 (» pH 10 (¢} pH 10 5 (@) PH 11 {&) pH 11.5
{Bar unit A}
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Fig.5. The fractography of hydroxyapatite cakes.
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Fig.6. The variation of aspect ratio by TEM as a Fig.8 X-—ray diffraction patterns of hydroxvapatite
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Fig_ 7. The variation of the specific surface area and
Dyer as a function of pH value.
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Fig .10, X —ray diffraction patterns of hydroxyapatite
powders with heattreatments(pH 9.5).
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Table 2. Phase Analysis of Hydroxyapatite Powders
with Various Heattreatments,

pH CG0T S00-1080T  1200T
05 AHA HA+5-W HA+a—W
10 AHA HA+F-W HA+a-W
105  AHA HA HA

1 AHA HA HA
1.5 AHA HA HA

AHA , Amorphous Hydroxyapalite
HA . Hydroxyapatite

AW g—Whitleckite

a—-W , o — Whitlockite
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