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Studies on the Determination of Ca/P Molar Ratio in
Calcium-Hydroxyapatite by RI X-Ray and Alpha
Excited X-Ray Fluorescence Spectrometries

—Investigations of Some Experimental Conditions
on the Samples and Irradiation—

By Yoshihiko MizuMOTO* and Shiro IwATA**

(Received September 29, 1979)

To determine Ca/P molar ratio in calcium-hydroxyapatite(HAp) by RI X-ray and alpha
excited X-ray fluorescence spectrometries, fundamental factors such as sample matrixes, sample
thicknesses, energy of alpha particle beam and backing materials were selected on the basis of
experimental results from the X-ray analyses. Thick HAp samples of powder shaped on pellet,
liquid dissolved in nitric acid solutioﬁ and glass melted with lithium tetraborate, and thin pow-
dery sample prepared by electrodeposition method were used in this experiments. Each sample
was excited by X-rays of a %Fe radioactive source or alpha particle beam accelerated with Van
de Graaff type accelerator, and X-ray spectra were measured by a Si(Li) detector. Ca/P K X-
ray peak area ratios on the spectra of samples were calculated, and were compared in detail
with one another.

The results obtained were as follows.

(1) The energy of alpha particle beam for alpha excited X-ray fluorescence analysis was se-
lected range of 1 to 2 MeV.

(2) The dilutions of nitric acid solution and lithium tetraborate in samples for RI X-ray ex-
cited X-ray fluorescence analysis were determined to be 6 and 5 in diluent to HAp weight
ratio, respectively.

(3) The thickness of powdery sample for RI X-ray excited X-ray fluorescence analysis was
determined to be 0.5 g/cm? to be 0.8 g/cm?® for liquid sample and to be 0.7 g/cm? for
glassy sample. The thickness of thin powdery sample for alpha excited X-ray fluorscence
analysis was determined to be about 50 ug/cm?
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(4) Aquadag and Alonalpha materials were selected as the backing materials for alpha excited

X-ray fluorescence analysis of a very thin powdery HAp sample.
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X-ray spectra of thick powdery HAp
sample induced by alpha particle beam
of 1.0 and 2.5 MeV. The sample thic-
kness was 0.5 g/cm2, and BI 100xC.
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Fig. 2 Relation between relative peak areas
or peak area ratio of Ca and P K X-
rays and energy of alpha particle beam
for thick powdery HAp sample.
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Fig. 3 Relation between Ca/P K X-ray peak
area ratio and diluent/HAp weight ra-
tio for liquid and glassy HAp samples
obtained from %Fe X-ray excited X-ray
fluorescence analysis.
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Fig. 4 Relation between Ca/P K X-ray peak
area ratio and lithium tetraborate to
HAp weight ratio for glassy HAp sa-
mple obtained from alpha excited X-
ray fluorescence analysis.
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Fig. 6 Relation between Ca/P K X-ray peak
area ratio and thickness of powdery
electrodeposition HAp sample obtai-
ned from alpha excited X-ray fluores-
cence analysis.
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Fig. 7 Comparison of X-ray spectra of backi-
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MeV alpha particle beam. The thickness
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