LIST OF FIGURES

Figure 4.8 AFM images of BHFC ceramic at compositions x = 0.1 (a) two dimensional
image for grain boundary (b) three dimensional for surface roughness (¢) depth histogram

graph and (d) bar diagram for particle size distribution 111

Figure 4.9 The polarization verses Electric field (P-E) hysteresis loop of BHFC ceramic

at room temperature for compositions x = 0.0,0.05 and 0.1. 112

Figure 4.10 The variation of (a) Dielectric constant (¢') and (b) dielectric loss (tan §) with
temperatures at few selected frequencies for BHFC ceramic sintered

at 1150 °C for 12 h. 114
Figure 4.11 Frequency dependent (a) dielectric constant (¢') and (b) dielectric loss (tan )
at few selected temperatures of BHFC ceramic 115
Figure 4.12 Frequency dependence of AC conductivity for BHFC ceramic for few
selected concentrations and at 303 K temperature. 117
Figure 4.13 plots of AC conductivity with inverse of temperature Frequency for few
selected concentrations and at 100 Hz frequency. 118
Figure 4.14 (a and b) show CV and EIS plots of BHFC ceramic sintered at 1150 °C for
12 h. 120
Figure 4.15 M-H hysteresis plots of BHFC ceramic with compositions x = 0.0, 0.05 and

0.1 sintered at 1150 °C for 12 h. 122

Figure 5.1 Shows XRD diffraction patterns of BaFe12.xNixO19 (x= 0.0, 0.05, 0.1, and 0.2)
ceramic a sintered at 1200 °C for 6 h. 127
Figure 5.2 Le-Bail full pattern matching analysis of XRD patterns for BaFei2.«NixO19
(BHFC) ceramic with compositions x= 0.0, 0.05, 0.1, and 0.2 sintered at 1200 °C

for 6 h. 128

XX



LIST OF FIGURES

Figure 5.3 FTIR spectra of BaFei2.xNixO19 (BHFC) ceramic with compositions x= 0.0,
0.05, 0.1, and 0.2 ceramic sintered at 1200 °C for 6 h. 130
Figure 5.4 (a, 2/, 2", a"") Bright field TEM image (b, b’, b”, b"’) selected area diffraction
(SAED) pattern (c, c', c”, ¢"’) High-resolution TEM image of BHNF ceramic sintered

1200 °C for 6 h. 131

Figure 5.5 (a-d) indicate SEM image of BHNF ceramic with compositions x = 0.0, 0.05,
0.1, and 0.2 sintered at 1200 °C for 6 h. 132
Figure 5.6 (a) EDX spectra corresponding to the composition x= 0.2 (b) EDX mapping
of BHNF ceramic sintered at sintered 1200 °C for 6 h. 133
Figure 5.7 AFM images of BHFC ceramic at compositions x = 0.2 (a) two dimensional
image for grain boundary (b) three dimensional for surface roughness (c) depth histogram
graph and (d) bar diagram for particle size distribution. 134
Figure 5.8 indicates P-E hysteresis loop for the compositions (x = 0.0, 0.05, 0.1 and 0.2)

for BHNF ceramic. 135

Figure 5.9 the variation of magnetization with magnetic field at 100 K temperature and
different compositions of BHNF ceramic sintered at 1200 °C for 6 h. 137
Figure 5.10 the dielectric constant and dielectric loss of BHNF ceramic with the

composition x = (0.0, 0.05, 0.1 and 0.2 as a function of temperature at 10 kHz. 139

Figure 5.11 the variation of dielectric constant and dielectric loss with frequency and

various compositions and at 343 K temperature of BHNF ceramic. 140

Figure 5.12 plots of AC conductivity versus frequency at few selected compositions at

303 K temperature. 142

Figure 5.13 plots of In 6 vs. 10*/T of BHNF ceramic with the composition x = 0.0, 0.05,

0.1 and 0.2, at 100 Hz and certain concentrations. 143

XXi



LIST OF FIGURES

Figure 5.14 Impedance plane plots of Z' vs Z" of BaFe12.xNixO19 with the compositions

x = 0.0, 0.05, 0.1, and 0.2 (a) grain boundaries at low frequency (b) grain at low

frequency. 145

Figure 6.1 Plots of bulk densities with sintering temperature of BHF-BCT

nanocomposite. 152

Figure 6.2 X-ray diffraction pattern of BHF-BCT nanocomposite (a) calcined at 1073 K
and (b) sintered at 1173 K for 8 h, respectively. 154

Figure 6.3 Le-bail analysis of XRD patterns for BHF—-BCT nanocomposite sintered at
1173 K for 8 h. The black line demonstrates experimental, red line represents calculated,
Blue line indicates the difference between experimental and calculated diffraction

patterns and vertical tick marks in the second and third rows represent peak positions. 155

Figure 6.4 FTIR spectrum of BHF-BCT nanocomposite synthesized at

1173 K for 8 h. 156

Figure 6.5(a and b)show bright field TEM images (c) High-resolution TEM image
corresponding to their d spacing (d) selected area diffraction (SAED) pattern of BHF—
BCT nanocomposite. 158
Figure 6.6(a) SEM image (b) Energy dispersive X-ray (EDX) spectrum for elemental
composition and (¢) — (h) EDX mapping of indivisible elements related with BHF—BCT
nanocomposite sintered at 1173 K for 8 h. 159
Figure 6.7Atomic force microscopy (AFM) images (a)two dimensional for grain and
grain boundaries (b)3D for roughness of particles (¢) Histogram graph for particle size
distribution and (d) peak distribution curve for grain roughness. 160

Figure 6.8 P—E unsaturated hysteresis loop of BHF—-BCTO nanocomposite at few
selected temperatures. 161

XXii



LIST OF FIGURES

Figure 6.9(a) Temperature-dependence of Zero cooled field (ZFC) and Field cooled (FC)
at H=100 Oe and +2 T (b) M-H hysteresis curve of BHF-BCT nanocomposite at two
different temperature (5 and 300 K). 163
Figure 6.10 Temperature dependent inverse magnetic susceptibility at H= 100 Oe of the
BHF-BCT nanocomposite. 165
Figure 6.11 Plots of (a) real (¢') (b) imaginary (&") dielectric constant and (c) tangent loss
(tan 8) vs temperature at few selected frequencies of BHF—-BCT nanocomposite. 166
Figure 6.12 Variation of (a) real (¢') (b) imaginary (g"”) part of dielectric constant
dielectric constant and (c) dielectric loss (tan &) vs frequency at few selected

temperatures. 167

Figure 6.13 Frequency dependence of AC conductivity at few selected temperatures for

BHF-BCT nanocomposite. 168

Figure 6.14 Variation of conductivity with inverse of temperature at few selected

frequencies of BHF—BCT nanocomposite. 170

Figure 6.15 Impedance plots (z' vs z") of BHF-BCT nanocomposite at few selected

temperature sintered at 1173 K for 8 h. 171

xXiii



