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ABSTRACT

The calcinations temperature is one of the impbgascess parameter which influences the changesgrietic
properties in ferrites. This study provide bettederstanding of the influence of calcination terapaes on the
magnetic properties of Nickel Zinc ferrite consetflyeenable to tailor the magnetic properties ofKel Zinc
ferrite for specific application. Magnetic nanopels of Nickel Zinc ferritewere synthesized by -gel
technique. Their crystallite size and the influedecalcinations temperature on magnetic propentiese
investigated by using X-Ray Diffraction (XRD) andb¥ating Sample Magnetometer (VSM). XRD results
showed that the crystallization of the Nickel Zfeariteincreased as the calcination temperatureased. The
results showed that single phase of Nickel Zingtésamples can be obtained at various calcin&imperatures
from 800 to 1100°C. All Nickel Zinc ferritesampleghibited ferrimagnetic behavior. VSM results shdwleat
the saturation magnetization and coercivity vatiemgly influenced by the calcination temperature.
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1. INTRODUCTION the electronic configuration of the enclosed irong
and provide the superexchange interaction between
Nickel Zinc (Nizn) ferrite is a ferrimagnetic the irons in different sites.

materials which are widely used in electronic degic The calcinations temperature also plays a crucial
such as EMI suppressor and electromagnetic wavegole in magnetic properties of ferrite (Ismal al.,
absorber due to their low initial permeability. MiZ 2013). The degree of crystallinity was found inseé
ferrite belongs to a space group Fd3m with the gne with the increasing of sintering temperature. The
formula AB,O, where A and B refer to tetrahedral and temperature caused the aggregation of particles and
octahedral sites, respectively, in the fcc oxygetide formed the impurities phase (Vaqueiebal., 1997).
(Gao et al., 2013). In the spinel structure, Znions The present of impurities cause the change in the
are preferred occupy in tetrahedral (Mest@l., 2012) structure and texture of crystal, which results in
while Ni** prefer octahedral site (Sutlat al., 2012). change in the magnetic properties (Bathal., 2009).
Magnetic properties of NiZn are from the magnetic It was found that the permeability of ferrite inase
ions (Fé") located in tetrahedral and octahedral as the sintering temperatures increases. The iserea
coordinated sites and their interaction with of permeability is due to the increase of densitg a
surrounding oxygen ions. These oxygen ions infleenc grain size (Islam, 2012). The grain size of ferrige
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temperature dependent. It was found that the grainwere obtained by VSM measuremehtgure 3 show

size grow with the increase of sintering tempematur hysteresis curves of NisZng.sFe0, calcined at

Ferrites with large average grain size exhibitsheig  different temperatures. The hysteresis curves show

initial permeability. ferrimagnetic behavior. The saturation magnetigatio
Sol-gel technique is one of the well-known techaiju and coecivity values of NisZng 560, calcined at

to prepare the nanoparticles (Pozo Logiea., 2012). In  different temperatures are tabulatedriable 1.

this technique the reactant cations are allowethito

in the atomic scale, thus homogeneity gel can be 4. DISCUSSION

prepared. The lower crystalline temperature of the

ferrite can be obtained due to the homogeneity gel At 700°C, the XRD diffractogram shows six peaks

prepared (Chenget al., 2009). Although there are appeared at 30.26, 33.46, 35.61, 37.35, 43.54 and

some reports about magnetic properties of Ni-Zn 62.72°. By matching with JCPDS diffraction dataisit

ferrites, however, a systemic investigation abdwe t determined that the peaks located @t230.26, 35.61,

influence of calcinations temperature on magnetic 37.35, 43.54 and 62.72° are corresponding to (022),

properties in NiZn Ferrite is still limited. In thistudy, (113), (004), (333) and (044) diffraction planes of

Nio 7520 29604 Nanoparticles were synthesized using cubical Np 7sZno 2sFe:0, (JCPDS code 00-052-0277),

Sol-gel Technique and their magnetic properties atrespectively. The peak located ab 2 33.46° is

different calcinations temperature were studied. corresponding to (104) diffraction plane of,Bg. The
existence of Ff; as an impurity phase suggesting
2. MATERIALSAND METHODS that the thermal energy applied to the sample sttl

enough to form a single phase. The diminution of
Fe,0; phase is observed upon increase the calcination
. : temperature to 800°C. All the peaks appeared &t thi
(F?(Fngfoa) vyte_re sggar%t]ely d|ss|tc_)lved 'T ?n aqueoustemperature can be completely indexed to the seven
solution o citric acid. The resulting solutiomsere peaks of Nj7Zno &0, which are (022), (113),

mixed and stirred at room temperature. The mixed : :
) o (222), (004), (333) and (044) diffraction planes.
solution was then heated at 50°C to form a gel.eOnc Therefore, it can be concluded that the calcination

formed, the gel was then heated in a furnace &t 16r temperature to obtain a single phase of

24h. The obtained solid was calcined at temperatiire Nio 7eZNo 247,04 Will be 800°C. At 800°C, the major

700°C to 110(.) C for 3h. . . . peék of Nb 72Ny .sF€,0, phase at 33.56° become
The materials phases analysis were obtained by usmStronger and impurity peak appeared at 33.46°

?j(_—ﬁRayt D|Ifract|<_)n C(XI?KD)d' \;\."th 'Itahr;:llfi 5‘):1'223/ diminished. This implies that amount of the

iractometer using L.u &radiation witha = 1. : crystallinity phase is increased with the incregsai

The crystalline size were calculated using SCherrercaIcinations temperature. Further increase the

ﬁ(‘?‘.‘ai'r‘]’” Dh: k/[?cotsa, v'vhere Dl's trt]ﬁ cfrg(stgllme ’s.|ze, temperature to 900°C leads to the formation of more
Is the shape factor)" is wavelength of X-Ray,f' is crystalline product, as can be seen from the sharp

the full width half maximum and’ is diffraction angle. - : ;
The magnetic measurements were conducted at roorﬁgggggg inp etralés S;g{;?j p(')A\nsd S;%Wd:%igo'zfeﬁz

temperature using a Vibrating Sample Magnetometerintensit :
. > . y of the major peaks corresponds to
(VSM) with a maximum magnetic field of 200000e. Ni 720 4760, further increase with the increasing

of temperature up to 1100°C and starts to satuaate
1100°C. It is suggesting that the full crystallisat
Figure 1 shows the XRD patterns of was achieved at a temperature of 1100°C.

Nig7Zno ,F&0, samples calcined at different As sho_vvn in theF|g. 2, it is obs%rve_d that the
temperaturesFigure 2 shows the average crystallite 2verage size of NisZnos-€,0, at 700°C is 24.9nm.
size of the Nj,Zn,.Fe0, calcined at different The crystallite size increases to 55.5nm with the
temperatures. The average crystallite size wasincreasing in temperature from 700°C to 800°C. This
calculated from the full width at half-maximum dfet ~ can be attributed to the diminution of Bg phase in
(022), (113) and (004) planes of NiZng -0, the sample. Further increases the temperature to
using Scherrer equation. Magnetic properties of thel000°C, it was found that the crystallite size of
Nig 752ng 25F€,0, at different calcinations temperatures Nig 752N ,5F6,0, decreases to 32.5nm.

Metal salts of Nickel (Il) Nitrate (Ni(Ng).6H,0),
Zinc Nitrate (Zn (NQ),) and Iron (Ill) Nitrate

3.RESULTS
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Fig. 1.
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Fig. 3. Hysteresis curves of jsZng .sF,0,4 calcinedat different temperatures

Tablel. Saturation magnetisation and coecivity values of major peak corresponds to gNiZng ,sF6,0, increase
Nio 7520 o5 €,0, calcined at different temperatures  jjth the increasing of calcinations temperature as

Temperature Saturation magnetization  CoercivityH shown in Fig. 1. The coercivity values for
() Ms, (emu/g) (Ce) Nio 7eZNo.dF6,0, samples were found decreased with
700 34.31 124.30 the calcination temperatur@ gble 1). The coercivity
300 30.79 124.30 I ied f 124.300 27.610e. |

200 46.60 91.86 value varied from 124. e tp '7.610e. t was
1000 46.60 63.22 reported the saturation magnetization is related to
1100 66.49 27.61 coercivity through the Brown'’s relation (Xavier al.,

2013). According to the theory, coercivity is ingely

It can be attributed to the improvement of the proportional to the saturation magnetization. As

crystallinity of the Ni7Zng.460, with the increasein
calcinations temperature which reduces the critstalkze.

At 700°C, the maximum saturation magnetization
in applied field up to 20kOe is 34.3lemu‘gA

shown in theTable 1, the saturation magnetization
increased as calcination temperature increase. The
variation of the saturation magnetization with
temperature contributes to the decrease in cogycivi

slightly  decrease in maximum saturation
magnetization from 34.3lemu’gto 30.79emu @
was observed in the sample calcined at 800°C. The . _ )
decreases in the maximum saturation magnetization | conclusion, we have synthesized and studied the
can be attributed to a change in magnetic ordeiing Magnetic properties of BlisZno ,6,0s samples at
the Ni-Zno»60, due to the diminution of KO, different calcinations temperatures. Single
phase. Further increases the calcinations temperatu Nio.7ZNo.d€0, phase can be obtained from 800 to
to 900°C, leads to the saturation of magnetisation1100°C. At 800°C, the crystallite size of the saenpl
starts to increase. It is due to the amount of thestarts to decrease with the increasing of calcmati
crystallinity phase increased asthe calcinationstemperature. The saturation magnetization initially
temperatureincreases. Evidently the intensity of th decreased due to the diminution of,B¢ phase and

4. CONCLUSION
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then increased with increasing calcination tempeest Ismail, I., M. Hashim, I.R. Ibrahim, R. Nazlan aRdM.

The decrease in coercivity of the (MiZng 60, Idris et al., 2013. Crystallinity and magnetic
samples with calcination temperature can be attibu properties dependence on sintering temperature and
to the increase in the saturation magnetization.  soaking time of mechanically alloyed nanometer-
Although this study has provided a better undestain grain  NbsZnosF&0s J. Magnetism Magnetic
the influence of calcinations temperature on the Material, 333: 100-107. DOL:

magnetic properties of Nizn ferrite, however, 10.1016/j.jmmm.2012.12.047

thesuperexchange interactions and spin alignment at/2duéiro, P., M.A. Lopez-Quintela, J. Rivas and .J.M
lattice sites in Nizn ferrite is still unclear. kmé Greneche, 1997. Annealing dependence of magnetic

research might include the study of influence of properties in nanostrl_Jctured particles of yttriuoni .
calcinations temperature on the super-exchange garnet prepared by citrate gel process. J. Magnetis

interaction and spin alignment in NiZn ferrite Magnetic Materials, 169: 56-68. DOL:
pin allg ' 10.1016/S0304-8853(96)00728-7
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