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Abstract

The investigated samples were prepared by two igebs the standard and
wet methods (sol-gel, citrate and co precipitatidinree groups were prepared by the
standard ceramic technique with the formula.

1- The first group has the formula GWMgx Fe O, where (X x<0.6

2- The second group has the formula €Mg o3 Sby Fe.y Os where 0.05 y<0.25

3- The third group has the formulaGiMg 0.3 Bi ; F&, O where 0.05% z<0.25

The sample with x=0.3 (Gu Mg .3 F& O4) was prepared by the wet methods under
different conditions.

X-ray diffraction patterns show that, the first gposhowed cubic spinel
structure with small intensities of secondary phas® < x < 0.2 after which no
secondary phases were exist, in the second greapndary phases appears at y=0.15
, 0.25. While in the third group single phase cupmel structure was obtained. The
sample with x=0.3 was prepared by co precipitatm@thod at different PH values (9-
13.5) and it is sintered at different temperatui@80-950°C) for 3 hrs. Also the
sample with x=0.3 was prepared by citrate and sbhltethods. The lattice parameter

and X-ray density for the above mentioned sampk®walculated and reported.

The IR spectra for the prepared samples, wereechat in the rang of 200-
700 cmi® in order to confirm the formation of the samplasttie proper form. Four
bands indicating the spinel structure were obtaited of themv, v, are of high

frequency and the other twg, v, are of low frequency.

The transmission electron microscope (TEM) wasquaréd to explore the
particle shape and size, micrographs reveals difteshapes, homogeneities and
particle size. Sol-Gel method gave the smallestigh@rsize (8.7 nm), while the

ceramic method gave the largest particle size 8L&m).

The electrical conductivity was measured at difieréemperatures as a
function of frequency (10 kHz-5MHz). The AC conduity increases with
increasing temperature giving three regions; tret tine is stable region (flat region)

while the other two are with different slopes irating the different conduction



mechanisms. The general trend was a decrease aotigeictivity with increasing the

concentration of the cations KigSb™ and BF*.

The real partg) and the imaginary part’() of dielectric constant were
studied as a function of temperature and frequéb@9 kHz — 5MHz). The variation
of the dielectric constants depends mainly on thkence exchange between the
different metal ions either of one element or twffedent elements. The paramete?s
ande" showed a decrease with increasing ofiM&b™* and BF* concentrationand

an increase with increasing temperature.

Seebeck coefficient measurements were carried atit temperature to
investigate the type of charge carriers. Generallg, have found that the small
polarons as well as the electrons contribute toctm&luction process. The use of the
small polaron hopping interprets the positive valobtained for Seebeck coefficient

of most samples.

The molar magnetic susceptibilityX,() for the samples was studied at
different temperatures as a function of the magnietid intensities. The magnetic
parameters such as Curie temperatugg @hd the effective magnetic momepts)
were calculated from the experimental data andrtego The data showed that, all
parameters were decreased with increasing’Mgp"" and BF* concentrations. This
is due to the replacement of the paramagnetic amcbrhagnetic cations with

diamagnetic ions, on octahedral site which deceetimeA-B exchange interaction.

The magnetic parameters obtained from hystersishimrsample prepared by
different methods (ceramic, sol- gel, copreciptatiand citrate) show that, they
changed depending on the preparation methods. ¢tigitivity was obtained for the
nanorods shaped sample (citrate method) 125.6 @bekt saturation and remanant
magnetization (9.87 emu/g) was achieved for thepsamrepared by the standard
ceramic technique. Finally one can control the neigrcharacterizations by using the

suitable method of preparation.
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Key Words: Ferrite, nanoferrite, copper, magnesium, bismuth, antimony, magnetic susceptlity,
thermo eclectic power, conduction mechanism.

Three groups of investigated samples were prepared by the standard ceramic technique with the

formula.
1- The first group has the formula Cu,., Mg , Fe, O, where 0 <x <0.6
2- The second group has the formula Cuy; Mg 3 Sby Fe,., O4 where 0.05 <y <0.25
3- The third group has the formula Cuy; Mg o3 Bi, Fe,, O4 where 0.05 <z <0.25

The sample with x=0.3 (Cu0.7 Mg 0.3 Fe, O4) was prepared by the wet methods under different conditions
to get nano-particle size. X-ray diffraction patterns and IR spectra for the prepared samples, were carried out
in order to confirm the formation of the samples in the spinel structure. The transmission electron microscope
(TEM) was performed to explore the particle shape and size. Sol-Gel method gave the smallest particle size
(8.7 nm), while the ceramic method gave the largest particle size (127.8 nm). The ac electrical conductivity,
the real part (¢') and the imaginary part (¢") of dielectric constants were studied as a function of temperature
and frequency (100 kHz — 5SMHz). The molar magnetic susceptibility (M) was studied at different
temperatures as a function of the magnetic field intensities. The magnetic parameters obtained from hysteresis
for the sample prepared by different methods (ceramic, sol- gel, coprecipitation and citrate) show that, they

changed depending on the preparation methods. High coercivity was obtained for the nanorods shaped sample
(citrate method) 125.6 Oe.
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Summery:

Three groups of investigated samples were prepared by the standard ceramic technique with
the formula.
1- The first group has the formula Cu;x Mg , Fe, O4 where 0 <x < 0.6
2- The second group has the formula Cuy; Mg o3 Sb Fe,.y O4 where 0.05 <y <0.25
3- The third group has the formula Cuy; Mg 3 Bi, Fe,, O4 where 0.05 <z <0.25
The sample with x=0.3 (Cu0.7 Mg 0.3 Fe, O4) was prepared by the wet methods under different
conditions to get nano-particle size. X-ray diffraction patterns and IR spectra for the prepared samples,
were carried out in order to confirm the formation of the samples in the spinel structure. The
transmission electron microscope (TEM) was performed to explore the particle shape and size. Sol-
Gel method gave the smallest particle size (8.7 nm), while the ceramic method gave the largest particle
size (127.8 nm). The ac electrical conductivity, the real part (¢) and the imaginary part (¢) of
dielectric constants were studied as a function of temperature and frequency (100 kHz — 5SMHz). The

molar magnetic susceptibility () ) was studied at different temperatures as a function of the magnetic
field intensities. The magnetic parameters obtained from hysteresis for the sample prepared by
different methods (ceramic, sol- gel, coprecipitation and citrate) show that, they changed depending on
the preparation methods. High coercivity was obtained for the nanorods shaped sample (citrate
method) 125.6 Oe.
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