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Microstructure and Electrical Conductivity of Mn-doped Apatite-type
Lanthanum Silicate
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Abstract: The influence on crystal phases and electrical conductivities of Mn-substituted into La site of apatite-type
lanthanum silicates (La;,Sig O,;) was evaluated. The production of La, SiO5 at the grain boundaries was inhibited
by Mn substitution. The resistances of bulk and grain boundary were separated by AC impedance method. The
substitution of Mn into La site reduced the bulk conductivity almost by half as compared to the apatite-phase. On
the other hand, the influence of the conductivity at the grain boundary was not confirmed. The resistances of the
grain boundary were more than twice larger than bulk. Therefore, the conductivities at the grain boundaries were
dominant in total conductivities of apatite—type lanthanum silicates.
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Fig. 1 XRD patterns of La,;SigO,; and LagsMny;SigOy. 5.
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Fig. 2 Back scattered electron images of (a)La;,SigO.,
(b) LaggMng;Sig Oy s-
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Fig. 3 Element mapping images of La,SicO,, (a)back scat-
tered image (b)La (c) Si.
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Fig. 4 Element mapping images of LageMn,;SigO.. 5 (@) back
scattered image (b)La (c)Si (d)Mn (used by WDS).
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Fig. 5 Cole-Cole plot diagram at a temperature of 350°C
(a) LaySigO, (b)LaggMng;SigOae. 5.
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Fig. 6 Cole-Cole plot diagram at a temperature of 600°C
(a) La;Sig0,; (b)LaggMn,;Sig026+ 5.
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Fig. 7 Electrical conductivities in the temperature range from
250 to 800°C.
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Fig. 8 Electrical conductivities of La;,SisO,; and LaggMn,;SigOs. 5
in the temperature range from 250 to 400°C.
(7 : electrical conductivity of bulk of La; Sig0,; A :
electrical conductivity of grain boundary of La,SigO,;
M : electrical conductivity of bulk of LageMng;SigOs. s
A : electrical conductivity of grain boundary of
LagoMn,;SigO.6. 5 dashed line : total conductivity
of LaSig0,;, solid line : total conductivity of
LagoMny ;SigOx4 5)-
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