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Table 1 The starting composition of cement powders with
a different Sr contents in CPC
Samples TTCP DCPA  Dspa  "(Sp/m(CaSo,
in molar ratio
Sr-CPCO 1 1 0 0
Sr-CPCl1 1 0.75 0.25 0.05
Sr-CPC2 1 0.5 0.5 0.10
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(a) Sr-CPCO, (b) Sr-CPC1, and (c) Sr-CPC2.

XRD patterns of various apatites synthesized with a hydration process after heat treatment at different temperatures:
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Table 2 Main diffraction angles and crystal plane spaces
of apatites and tri-calcium phosphate or Sr-
containing tri-calcium phosphate at different
firing temperatures

Code S N 900 € s
20002/(") _d oy mm 2002100 /(") do210/nm

Sr-CPCO 25.88 0.343 98 31.02 0.288 06

Sr-CPC1 25.82 0.344 77 31.00 0.288 24

Sr-CPC2 25.74 0.345 82 30.88 0.289 33

1200 C

Code 29(002)/ d(ooz)/ 29(0210)/ d(OZlU)/ 29(034)3/ d(034)/

(@) nm @) nm ) nm
Sr-CPCO 25.90 0.343 72 31.06 0.287 69 / /

Sr-CPC1 25.80 0.34503 31.02 0.28806 30.68
Sr-CPC2 25.70 0.346 35 30.88 0.289 33

0.291 17
30.54 0.292 47

1300 C
Code 2000/ dooy 260210/ donoy 2600034 diozay
@) nm @) nm @) nm
Sr-CPC0O 25.840 0.344 51 30.74 0.290 62 / /
Sr-CPC1 25.740 0.34582 30.62 0.291 73 / /
Sr-CPC2 25.680 0.346 62 30.460 0.293 22 / /

Notes: ', denotes the crystal plane (002) of apatite; %, denotes the
crystal plane (0210) of B-TCP or Sr-containing S-TCP; 3,
denotes the crystal plane (034) of a-TCP or Sr-containing

a-TCP; /, denotes the absence of the crystal phase
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Fig.2 FTIR spectra of CPCO (a) and CPC2 (b) powder after heat

treatments at different temperatures
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Fig.3 TEM images of Sr-CPCO0 and Sr-CPC2 powders after heat
treatments at different temperatures: (a) CPC0, 600 C,
(b) CPC0, 900 C, (c) CPCO, 1200 °C, (d) CPCO, 1300
C, (e) CPCO, 1300 C; (f) CPC2, 600 C, (g) CPC2,
900 C, (h) CPC2, 1200 °C, and (i) CPC2, 1300 C
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Thermal Stability of Nonstoichiometric Strontium-Incorporated Hydroxyapatite
Synthesized with a Hydration Process

Yue Jin', Guo Dagang?, Xu Kewei’, Mao Tianqiu'
(1. Fourth Military Medical University, Xi’an 710032, China)
(2. Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Several strontium-incorporated nonstoichiometric hydroxyapatites with different contents of strontium were synthesized with a
hydration process. Their phase structures, chemical compositions and grain sizes and morphologies were investigated by using XRD, FTIR
and TEM to study their thermal ability at various firing temperatures. Results show that the incorporation of strontium into hydroxyapatite
crystal by replacing equivalent calcium decreases its thermal stability under a given hydration condition and a same moral ratio of
(Ca+Sr)/P. The decomposed product is the mixed calcium strontium phosphate ((Ca, Sr);(PO4),), whose decomposing temperature is lower
than that of pure tricalcium phosphate. The more the content of strontium in place of calcium in hydroxyapatite is, the larger the amount of
strontium incorporated into the crystal lattice of tricalcium strontium phosphate is. At elevated firing temperatures, the grains of
strontium-incorporated hydroxyapatites and pure hydroxyapatite grow up gradually. However, below 1200 ‘C, the grains of the former
hydroxyapatite basically keep an equi-axed StHA while those of the latter become irregular. At 1300 C, both hydroxyapatites are mainly
composed of larger grains and few of small ones. The former is a grown apatite with irregular morphology and the latter is a decomposed
mixed calcium phosphate or tricalcium strontium phosphate with spheric morphology.

Key words: hydroxyapatite; strontium; thermal stability; bioceramics
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