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Determination of stoichiometric Ca/P ratio in biphasic calcium phosphates
using X-ray diffraction analysis
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Abstract The calcium to phosphate ratio (Ca/P) in biphasic calcium phosphates powders using X-ray diffraction analysis
(XRD) was characterized. The BCP powders with various stoichiometric Ca/P molar ratio were synthesized with co-
precipitation process and calcination. Compositions of the powders with Ca/P molar ratio between 1.5 and 1.67 were
subjected to starting Ca/P molar ratio, pH =10, and thermal treatment up to 900°C. The structural, morphological and
chemical characterizations for BCP powders with stoichiometric Ca/P ratio were carried out with scanning electron
microscope (SEM) and inductively coupled plasma atomic emission spectroscopy (ICP-AES) and a phase quantification was
investigated by XRD. The solubility of HAp, B-TCP, and BCP powders was tested in the phosphate buffer solution (PBS)
at 36.5°C and pH =7.4.
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Fig. 1. XRD patterns of the as-dried powders precipitated at
pH=10 with various Ca/P ratios; (a) 1.500, (b) 1.602, and
(c) 1.670.
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Fig. 2. SEM images of the as-dried powders precipitated at
pH=10 with various Ca/P ratios; (a) 1.500, (b) 1.602, and
(c) 1.670.
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Fig. 3. XRD patterns of the as-calcined powders with various
starting Ca/P ratios; (a) 1.500, (b) 1.602, and (c) 1.670.
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Fig. 4. SEM images of the as-calcined powders with various
starting Ca/P ratios; (a) 1.500, (b) 1.602, and (c) 1.670.
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Fig. 5. SEM images of the as-calcined powders with various starting Ca/P ratios; (a) 1.534, (b) 1.550, (c) 1.568, (d) 1.619, and
(e) 1.636.
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Fig. 6. Mean particle size of the as-calcined powders with
various starting Ca/P ratios.
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Fig. 7. (a) XRD patterns of the as-calcined powders, (b) Variation of main peak from XRD results, and (c) Relative crystallinity
with various starting Ca/P ratios.
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Fig. 8. (a) Integral intensity of the powders calculated from XRD patterns, (b) Correlation of the Ca/P ratio determined by chemical
analyses and XRD results.

o g 7] wEelth 2 A F8 ARl EEE &3t Ca/P & ¥]E&S 7HA= BCP 22 Qlikekzgol
2] Ca/P & H|E&°] XRD 42 Sl € BCP Ql pH 7.42] 1 M PBS(phosphate buffer solution)yS ©|
O] CaP & HES I 5 A wb 54 L3tk thdst CaP & HlES 7= BCP %S
Pz e L2 CaP & WSOl weh 58t QA& (PBS) 30 mioll 27t 30 mg¥ A sted A
FEA g0l 7hssirhal AdE T 23 FARE 201 36.5°C lFH|olE oA F Eodo

g Ca/P & H|& W3l o] $AE BCP  AA EalAES B3I oo Wi A3E Fig. 9
o] BajA5S Hrkeh7] $lsked XRD 34 sigl 2 o] YeRHIT A7 Wsle] wE pH WHIlE #Aed
zA9o] ARA W3l 2@ XRD Z2Ho® AAtE th a8 ((pBSHYA £&EHE PO, HPO, ©]&



Determination of stoichiometric Ca/P ratio in biphasic calcium phosphates using X-ray diffraction analysis 99

7.5
7.4
c
9
® 73
=
©
> 721
T I
Q. 1 = HAp S
71] —* BCP(0.6HA:0.48-TCP) |
| —4— BCP(0.4HA:0.68-TCP)
v B-TCP
7-0 Y T 4 T y T X T y T T
0 10 20 30 40 50 60
Time (days)
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