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Synthesis and Conducting Properties of Silicate Apatites ALay(Si0,)0,s (A=Ca, Sr and Ba)
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Abstract: Silicate apatites AlLay(Si0,)s0,5 (A=Ca, Sr and Ba) were synthesized via a sol-gel method at 850 °C, the
apatite phases have been characterized by X-ray diffraction (XRD), and conducting properties was studied by
electrochemical impedance spectroscopy(ELS). It is found that the electrical conductivities of ALay(Si04)¢0,5 (A=
Ca, Sr, Ba) increases with increasing radius of A* cations, whilst the activation energy decreases. At 700 °C, the
conductivity of BaLay(Si04)0,5 is 5.57x1072 S-cm™, it is about 8.5 times higher than that of Calay(Si0,)s0.s.
Transport number of oxygen ion and the dependence of electrical conductivity on oxygen partial pressure indicate

that the charge carriers of the silicate oxyapatite are oxygen ions.
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Fig.1 XRD patterns of ALao(Si0,)s0,5(A=Ca, Sr, Ba)
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Table 1 Refined cell parameters of ALay(Si0,);0,s(A=Ca, Sr and Ba)

Compounds alnm ¢/ nm V / nm’ R,/ % Ryl % X1 %
CaLay(Si0)s0,5 0.969 31 0.717 28 0.583 64 9.491 9.583 8.471
SrLay(Si0)4055 0.971 20 0.722 43 0.590 12 8.873 9.662 6.532
BaLag(Si0.)s055 0.975 34 0.727 51 0.599 35 9.184 9.904 7297
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Fig.3 SEM micrograph of SrLag(Si0,)s0,5ceramic
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Fig.7 Electrical conductivity of BaLay(Si0,)¢0,5 at 700 C

as a function of oxygen partial pressure
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