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The Structure of Photocatalytic Apatite

Tetuo AKIYAMA, Sakae IGarRasHI', Masahiro NAGAOKA'
Akashi OnasHr' and Masahiko UEDA®

In recent years titanium dioxide (TiO,) has been widely identified as a pho-
tocatalyst. Compound materials with their surface covered with apatite microcrystals
have been used in various fields. On the other hand, titanium was substituted for the
calcium ion in the apatite crystal. The titanium—ion—substitution apatite exhibited pho-
tocatalytic properties and was termed photocatalytic apatite.

It is thought that the titanium ion was substituted for column calcium in photocata-
lytic apatite. However, X-ray diffraction analysis of photocatalytic apatite revealed a
feeble peak that was attributed to TiO,. Therefore, the question arised as to if the titani-
um signal from the apatite crystals indicated that the titanium existed as titanium di-
oxide microparticles. To answer this question, photocatalytic apatites with various
titanium concentrations were synthesized. Additionally apatites with concentration of
0% titanium and measured amounts of titanium dioxide were also synthesized. Then
the photocatalytic apatites with variable concentration of titanium and the apatites
with variable concentration of titanium dioxide were compared with them, using X—ray
diffraction analysis and chemical analysis.

The fbllowing results were obtained :

(1) The author could not completely deny the possibility that the titanium which ex-
isted as titanium dioxide particles had been mixed with apatite particles in the
photocatalytic apatite.

(2) In the photocatalytic apatite, where the substitution of titanium (IV) for Calcium
(II) occurred, the substitution ratio was likely 1 : 1.
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Fig. 1 Schema for photocatalytic apatite synthesis
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Fig.2 X-ray diffraction pattern of the TiHAp (3.7)
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Fig.3 X-ray diffraction patterns of control and TiHAp's
a : control, b : TiHAp(1.0), ¢ : TiHAp(2.1)
d : TiHAp(3.7)

Table 1 Analytical data of samples

Sample | Calwi%) P(wt%) Tiwt% Ca/P (CatT)P (CatTiX2)/P
TiHAp(1.0) | 369 181 1.03 158 161 1.65
TiHAp(1.1) | 36.9 18.0 1.05 1.58 1.62 1.66
TiHAp(2.1) | 364 184 208 153 160 1.68
TiHAp(3.7) | 337 181 369 144 157 1.70
TiHAp(4.6) | 342 188 463 138 154 1.70
control 40.2 19.2 0.00 1.62 1.62 1.62
Mix (1.8) 373 178 178  1.62 1.69 1.75
Mix (3.1) 36.6 17.3 3.1 1.64 1.75 1.87
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Fig. 4 Change in Ca/P ratios of TiHAp as a function of Ti Wt%
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Fig. 5 Change in (Ca+Ti)/P ratios of TiHAp as a function of
Ti wt%
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Fig .6 Change in (Ca+TiX2)/P ratios of TiHAp as a function
~ of Ti wt% ‘
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Table 2 Moler ratio of ions and anion/cation ratios

moler ratio

(anion)

Sample (cation) (anion) :
(cation)

Ca?* Titt POS~ OH~

TiHAp(1.0) | 0.921 0.0215 | 0.584 0.195 1.01
TiHAp(1.1) | 0.921  0.0219 | 0.581 0.194 1.00
TiHAp(2.1) | 0.908 0.0434 | 0.594 0.198 1.00
TiHAp(3.7) | 0.841 0.0771 | 0.584 0.195 | 0.98
TiHAp(4.6) | 0.837 0.0967 | 0.607 0.202 0.98

control 1.003  0.0000 | 0.620 0.207 1.03
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