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A Study on the Determination of Ca/P Molar Ratio
in Calcium-Hydroxyapatite by Alpha Excited X-Ray
Fluorescence Spectrometry

—Preparation of Nondestructive Powdery
Calcium-Hydroxyapatite Target by
Electrodeposition Method—

By Yoshihiko MizuMOoTO* and Shiro IwATA**

(Received September 29, 1979)

Nondestructive powdery calcium-hydroxyapatite (HAp) target was prepared by electrodepo-
sition method. The powdery HAp was deposited on the copper electrode plate of cathode in
the electrodeposition solution such as ethyl alcohol, methyl alcohol, etc. The experiments were
carried out as functions of different electrodeposition solution, ethyl alcohol concentration,
distance between anode and cathode, electrodeposition time and HAp amount added in bath, and
distribution of HAp on the copper electrode plate obtained from each experiment was investi-
gated by alpha excited X-ray fluorescence analysis. Ca/P molar ratio of thin HAp target pre-
pared with this method was determined by alpha excited X-ray fluorescence spectrometry.

The nondestructive HAp targets of thickness in the range of 5 ug/cm? to 10 mg/cm? were easily
prepared with comparatively simple apparatus. The HAp on the copper electrode plate was uni-
form thickness over 15X20mm copper plate within 5%. The Ca/P molar ratio of HAp was 1.64
+0.05, which agreed well with stoichiometric value of 1.67 in HAp within standard deviation.
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Table 1. Experimental conditions
Exp. | Electro- dglggfég;l Anode- | Applied | Electro- HAp in
deposition sglution cathode | voltage | deposition | bath
No. solution (%) (cm) ) time(min) (mg)
: 99.5%
1 Various up 1.6 500 3 20
2 | BVl various | 1.6 500 3 20
3 alizécl;l}};’él 991:1%% Various 500 3 20
Ethyl 99.5% :
4 alcohol up 1.6 Various 3 20
Ethyl 99.5% .
5 alcohol up © 1.6 500 Various 20
Ethyl 99.5% ;
6 alcohol up 1.6 500 3 Various
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Fig. 1 Effects of different electrodeposition solution (Fig.1 (A)), ethyl alcohol concentration(B).
distance between anode and cathode(C), applied voltage(D), electrodeposition time(E)
and HAp amount added in bath(F) on the yield of HAp on the copper electrode plate
in cathode. The experimental conditions showed in Table 1.
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Fig. 2 X-ray spectrum of nondestructive powdery

HAp target induced by 1.6 MeV alpha particle
beam. The sample thickness was 10 pg/cm2,
and BI 100 eC.
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Fig. 3 Relative peak areas and peak area ratio
of Ca and P K X-rays obtained from
X-ray spectra of HAp measured at
eight spots on the target.
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