Journal of the Ceramic Society of Japan 112 [ 1] 57-60 (2004)

Technical report

N EOFSTNRYM4 POEBEBRIER

Al

Bl - /NIEER

N Ry T ARR) TA T THEERN= 2 —1 T 3 v 7 AEZEMARI, 174-8639 FUGTHABX ATEFET 2-36-9

Coloring Phenomenon of Hydroxyapatite

Tsuyoshi ISHIKAWA and Tetsuro OGAWA

Research & Development Department, New Ceramics Division, Life Care Business Headquarters, PENTAX Corporation,
2-36-9, Maeno-cho, Itabashi-ku, Tokyo 174-8639

Hydroxyapatite (HAp) becomes colored after heat treatment; however, the cause of this phenomenon is still
unclear. The purpose of this study is to investigate the HAp synthesis conditions under which this phenomenon
occurs. In the experiments, color was measured using a color meter and the colored HAp was identified by X-ray
diffraction (XRD) analysis. The results show that HAp synthesized by wet process has two colors: red and
reddish-brown. In the case of the red HAp, the concentration of red components varied from low to high. On the
other hand, for the reddish-brown HAp, the concentration of reddish-brown components was almost constant.
The red HAp was observed only when tricalcium phosphate (TCP) was not detected by XRD analysis and SEM.
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Table 1. Impurity Concentration of the Materials Used for Sample
Preparation
Starting | Impurity concentration (ppm)
Material 1T TBa [Cd [Pb | Grade
Ca(OH): | 0.5 =05 |0.1 0.1 =1 JIS Special grade
Starting | Impurity concentration (ppm)
Material - - -
Al,As,Ba,Cd,Co,Cu,Fe,Pb,Li,Mg,Mn,Ni,K,Si,Ag,Na,Sr,5n,Cr,Zn
H3(POy) =0.1
SHT7C.
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Fig. 1. C.LE. 1931 chromaticity diagram.

2.8 HBEREROFHM
HOOFELEM WL 5720, DTFO=20FB%{T-
7z.
2.8.1 EER1 (HApEEHEEER DEEDRIE)
2.3.1 HiCH B 7= HAp OBEFS (R & Hlialrt 2y, Yok
DIHEL T A EgEEw Ay CllE T - 7.
BERERETIC L B3\ R\ 724720, 2EIOER ) HEEO

0.44} .

0.42} .
= ]

s
N o
*

Green —

0.38}-

0.36 X .

PRI S W T T S W R S SR MR
0.4 0.45 0.5 0.55 0.6
Red —

O Before firing

@ After firing at 1200°C

B After firing at 700°C

[0 HAp reddish-brown granule

Fig. 2. Coloring of HAp granules sintered in an air atmosphere as
shown on the chromaticity diagram.
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Fig. 3. Coloring of a sintered, 30% porosity HAp block containing
0-20 mass% TCP.
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Fig. 4. Coloring of a sintered, 30% porosity HAp block containing
0-20mass% TCP as shown on the chromaticity diagram.
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Fig. 5. XRD pattern of a) sintered HAp powder and b) sintered high-
density HAp pellet surface prepared from the same HAp(I). ¥: o-TCP
main peak.
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Fig. 6. Density of HAp and «-TCP/HAp ratio as a function of repeated
cycles of surface polishing and refiring.
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Fig. 7. XRD pattern of the sintered high-density HAp pellet surface.
This pellet is prepared from the HAp(II) and exhibits a red coloration after
firing at 1200°C.
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Fig. 8. SEM photographs of the sintered high-density HAp pellet
surface. Pellets made from HAp(I) do not exhibit the red coloration after
firing seen in the pellets made from HAp(II).
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