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Studying the Structural and Electrical Properties of
ComPOSite [X(BaAlyFelz_yolg)(l - X)Nio_Szno_SFe204]
by Sol-gel Method
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Abstract

Nanocompound  of  BaAlyFe;;_y0;9, NigsZngsFe,0, and  nanocomposite
[x(BaAlyFe,;_, 014 ) + (1 — x)Nig5ZnysFe,0,] were prepared by Sol-gel method with a
ratio x= 10, 25, 50, 75%. The samples compressed as a tablet under 7 ton/cm? hydraulic
pressure, and these tablets were sintered at a temperature of 900 °C for a period of two hours
(2h). The X-ray diffraction revealed the hexagonal structure of BaAl,Fe;,_, 0,4 with lattice
parameters ¢ = 23.109 A and a = 5.879 A, while Ni, sZn, sFe,0, reveals the cubic structure
with a lattice parameter a = 8.358 A. The grain size of the samples has been calculated by
SEM and it was between (25-35) nm. Electrical properties showed a decrease in the dielectric
constant values, loss coefficient from (282.4348),(73.0997) to (4.2752),(0.4322) respectively,
and increasing the electrical conductivity value from (2.2023*107 Q* cm™) to (9.1754*10"

Q* cm™) with increasing the frequency.
Keywords: Nanocomposite; Dielectric constant; Loss coefficient; Electrical conductivity.
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Barium Nitrate Ba(NO3), 261.33 98% BDH/England
Ferric Nitrate Fe(NO3)3.9H,0 404.99 98% Hi media/India
Alumium Nitrate Al(NO3)3.9H,0 375.12 99%
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Al Fe Ba
y Nitrate Nitrate Nitrate
Mass () Mass () Mass ()

0.0 0 47.4424 2.5575
0.2 0.7350 46.7045 2.5604
0.4 1.4717 45.9649 2.5633
0.6 2.2101 45.2236 2.6620
0.8 2.9501 44.4806 2.5691

1 3.6919 43.7360 2.572
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BaFe;2019 27.1350 27.1400
BaAlozFe118019 26.6913 26.6964
BaAlysFe116019 27.8799 27.8848
BaAlygFei11.4019 25.3210 25.3264
BaAlygFei112,019 28.4231 28.4279
BaAl;Fe;1019 30.1480 30.1525
NigsZNosFe;04 28.5593 28.5641
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