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Abstract: The Al-doped La(Si0,)s0s, namely Lao(Si04)s.(A10,),05.4s. (x=0, 0.5, 1.0, 1.5 and 2), was synthesized via
a sol-gel method at 850 °C. The apatite phases were characterized by TG-DTA, XRD, IR and SEM, and
conducting properties were studied by electrochemical impedance spectroscopy (EIS). It is found that the
conductivity depends on both the interstitial oxygen concentration and the volume of the unit cell. The
conductivity of La(Si0,)ss(A104)50575 1.88x1072 S-em™ at 700 °C is the highest among all the synthesized
oxyapatites due to the combined effect of the interstitial oxygen concentration and the volume of a unit cell. The
dependence of electrical conductivity on oxygen partial pressure indicates that the charge carriers of the silicate

oxyapatite are oxygen ions.
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Table 1 Refined cell parameters of La;,(SiO,)¢(AlO0,), 03 s,

Compounds a/ nm ¢/ nm V/ nm? R, % R, | % X! %
Lay(Si04)0 0.973 65 0.719 88 0.591 01 9.579 9.846 8.867
La,0(5104)55(A104)050375 0.975 17 0.720 83 0.593 64 9.384 9.165 7.907
Laj(Si04)5(A104)0,5 0.976 70 0.721 74 0.596 26 9.719 9.683 8.278
Lag(Si04)45(A104);50225 0.978 21 0.722 65 0.598 86 9.837 9.973 6.965
Laj(Si04)4(A104),0, 0.979 69 0.723 51 0.601 38 9.283 9.211 7.794

R 2 Lay(Si0,)s.(Al10,),0; s HI LM R
Table 2 IR absorption bands of La,(SiO,)s.(Al0,),0;4s,

Mode x=0 x=0.5 x=1.0 x=1.5 x=2.0
v5(Si0y) / cm™ 996.6~910.2 993.0~913.0 992.1~911.2 992.1~909.4 992.1~909.4
v(Si0.) / cm™ 885.9 885.7 882.5 — —
v4Si0y) / cm™ 542.0~492.4 541.0~492.4 540.1~492.0 538.3~491.8 538.3~491.8
v5(Si0y) / cm™ 457.0~<400 451.9~<400 451.0~<400 441.0~<400 436.4~<400
vy(Al0,) / em™ — 786.6~731.2 785.7~731.1 783.8~730.2 782.9~729.3
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Fig.7 Complex impedance diagrams of La(Si0,)s5(A10,)y50,75 measured at various temperatures
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