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ABSTRACT 
 Many samples of Spinal Ferrite were prepared we chose the samples of the Form Cu 1-x Zn x Fe2O4 , Mg 1-x Zn x Fe2O4 and Ni 1-x Zn 

x Fe2O4, And taking the best of three samples (Cu Fe2O4 , Cu 0.9 Zn0.1 Fe2O4 , Cu 0.9 Zn 0.1Fe2O4) scorched temperature 
(1000,1050,1100)  ̊C. By network analyzer device type Anritsu MS4642A-20 GHz, reflectance coefficient and transmission 
coefficient, has measured then attenuation coefficient and absorbance were calculated. The important results were mentioned 
bellow. 
Keywords: Ferrite, Spinal Ferrite,   Microwave Ferrite. 

1. INTRODUCTION 
Ferromagnetic materials are materials, in which there atoms, have magnetic moments large enough for the interaction 
with neighboring atoms to produce a repetitive orientation over a domain. A material is ferromagnetic, if they arranged in 
to groups with opposite alignment, but one group involves "atoms" with a greater magnetic moment than the other 
ferromagnetic material. Such materials are ferrites, which exhibit magnetic behavior similar to ferromagnetism below 
critical temperature called Curie temperature Tc, and above Tc they become paramagnetic. The origin of the 
ferrimagnetism is based on magnetic ordering all "A" atoms have their spins aligned in one direction and all "B" atoms in 
the opposite direction. As the magnetic moment of an "A" atoms is greater than that of a "B" atom then, there is net 
magnetization M, in the crystal. Unlike the anti-ferromagnetic case, the oppositely direction magnetic moments have 
different magnitudes and do not cancel .So the net effect is that the crystal can possess magnetization even in the absence 
of applied felid , Since ferrimagnetic materials are typically non-conducting and therefore do not suffer from eddy current 
losses, they are widely used in high frequency electronics application [1]. 

2 .   MICROWAVES 
 Microwaves region MW lies between radio frequency RF and infrared region IR, its wavelength are between (1-100) cm, 
and the nature of the spectrum of this region is a rotational spectrum. Microwaves are transverse electromagnetic waves 
in which the disturbance is a time-variation of the electric and magnetic fields E and B at a point. They are generated by 
accelerated (often-oscillating) electrical charges, or by magnetic dipole. The microwaves frequency consist of many 
regions which are divided by two methods; IEEE method; and the other method is US military; every region has its own 
specific applications, as monitoring, detecting, and censoring for the far or the short range. The most important are X-
band and Ku-band because of it is widely used in radar systems [2, 3].  

3.METHOD OF PREPARATION FERRITES  
Ferrites can be prepared by almost all the existing techniques of solid state chemistry, leading to a very wide variety of 
forms, polycrystalline, particle size, and properties. Some of these methods have been developed to prepare ferrites with 
specific microstructures many processing method have been proposed, but are mainly divided in to two groups 

1- Conventional ceramic method, i.e., solid state reaction technique, involves milling of reactants followed by heating at 
elevated temperatures range.  

2- Non- conventional process involves producing the powder by wet method among these processes is: Co precipitation, 
organic precursors, co-sprays roasting, freeze dry, activated sintering, and sol- gel synthesis.  

3.1.Ceramic method 
 Ceramic method involves the same operations as the classical techniques for fabrication of conventional ceramics. Raw 
materials are usually iron oxide (α-Fe2O3) and the oxide or the carbonate of the other cations in the desired ferrite. The 
Fe2O3 and the other carbonates or oxides are generally mixed and milled in ball mill this operation can be carried out in 
liquid suspension (water, alcohol).After drying, the powder is compacted by dry-pressing in steel dies to obtain the green 
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body in the desired, final form, but with slightly greater dimensions, because during the next operation, sintering, 
shrinkage takes place. To facilitate compaction and to increase the strength of the green body, a binder is usually added 
before pressing. Common feature of the new techniques for powder  preparation ,many new methods have been developed 
to overcome the limitations of the ceramic technique as shown in fig(1) instead of providing a very small initial particle 
size by a physical change (milling) of the raw materials, the approach is to use methods to produce fine, synthetic 
powders where the mechanical milling cannot produce fine powders; even after long-term milling, the limiting particle 
size is µ0.2micro meter ,and the distribution in particle size becomes extremely wide.[4]. 
 

 
Figure 1 The four basic operations in ferrite preparation diagram. Some components of the ceramic method are on the 

left; on the right, some of the new methods are indicated [4] 

4.  RESULT AND DISCUSSION OF CHARACTERISTICS FOR CU1-XZNXFE2O4 
The absorbance tests of the Ni-Zn ferrite samples have been carried out for x value, where x= (0.3), at the X-band range 
(8-12.5) GHz and Ku-band range (12.5-18) GHz. The samples were sintered at 1000°C, 1050°C, and 1100°C , and the 
thickness of the samples is (8-12mm) in  X-band and (9-11mm) in  Ku-band. This study calculated the R, Atten. Coeff., 
R2,T, T2, A2,A2% and  (A2+T2 )% and put  all the values in the tables, as for the graphs which include curves of reflection 
coefficient ,transmission coefficient, attenuation coefficient and absorbance curves  as  a function of  frequency at three 
sintering temperatures and  as follows:  For CuFe2O4, in the scheme (2 – a) reflection coefficient steadily relationship 
between frequency and with a simple model of the fluctuation of the second burned (1050) °C, which was the highest 
value of the reflection coefficient (-14.708) dB at the frequency (14) GHz and this is barely perceptible and it 
demonstrates the existence of these models in relation to reflectivity. In the scheme (2 – b) noticed that the transmission 
coefficient with the same frequency is different from the first with second and third. The third sample scorched (1100) °C 
due to better stability, and these results are considered very good. And in the scheme (2 – c) showed the attenuation 
coefficient with frequency since of the mathematical retaliation between attenuation coefficient and reflection coefficient 
winning. We note similarities between volatility and stability, with the scheme and the best form of subsequent results 
because of the lack of the zinc. There is one resonance peak for the CuFe2O4 samples; the peak is formed when there is 
matching between the relative permeability and relative permittivity of ferrite, and also one can note that the best values 
for the attenuation coefficient is at 1050°C, due to the completion of ferrite in this class, as well as increased density 
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which reduces the porosity.  The scheme (2 – d) shows that the highest values of the absorbance are at 1050°C, also one 
can note that increasing  the values of attenuation coefficient has increased the values of  absorbance for dependence on 
the same values of  the corresponding  absorbance values  at 1000°C are (96.77%, 96.235%, 97.29%,96.101%) 
respectively ,as the good bandwidth  is (1) GHz  of  the frequencies  (14 - 15) GHz and (17 – 18)GHz  at 1000°C.         
The overlap of the values of attenuation coefficient and the absorbance is at 1050°C and 1100°C   in the X-band without 
Ku-band, which confirms formation the ferrite between these two temperatures. For  Cu0.9Zn0.1Fe2O4 , the scheme (3 – a) 
the reflection coefficient of the first sample (1000) within the x-band and more like what settle in the Ku-band and the 
second sample (1050) was the stability in the bands and sample III (1100) where there was no stability.  In the scheme (3 
– b)  we notice that the transmission coefficient fluctuate for samples first, and second are the same in behavior and the 
third differ in stability in the Ku-band of those samples, since the transmission coefficient decrease as in the scheme (4.1 
– b), because of the existence of zinc. This decay is proportional inversely. In the same way we can discuss the scheme (3-
c) as in scheme (3-A)  The scheme (3 – d) shows that the highest values of the absorbance are at 1100°C, also five. We 
can note that increasing the values of attenuation coefficient has increased the values of absorbance, as the good 
bandwidth is (4) GHz of the frequencies (14 - 18) GHz. 
 

 

 
FIG. (2) Listed the reflection coefficient, transmission coefficient, attenuation coefficient and absorbance curves as a 

function of frequency for CuFe2O4 samples 
 



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org  

Volume 3, Issue 9, September 2014         ISSN 2319 – 4847 
 

Volume 3, Issue 9, September 2014                                                                                  Page 96 

 

 
Fig. (3) Listed the reflection coefficient, transmission coefficient, attenuation coefficient and absorbance curves as a 

function of frequency for Cu0.9Zn0.1Fe2O4 samples 
 

 

5.  MEASURING THE DENSITY       
The density measurement of the prepared samples has been measured for some compounds after a process of sintering in 
which the completely dry samples have been weighted, and the size of the sample which is a rectangle is measured by 
using micrometre. The size is V (Rectangle = length * width * height); then the density of the sample ρ is (ρ=m/V) where 
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the mass (m) is measured by the unit of gram and V is measured by the unit of cm3. Table (2) shows the practical density 
which has been obtained for some samples of the copper- zinc ferrite, magnesium-zinc ferrite and nickel-zinc ferrite at 
different sintering temperatures.  In addition, the thermal treatment of the samples and the temperature of the sintering 
affect the measured density which increases proportionally with the temperature of the sintering; in other words, the 
density of samples greatly depends on the temperature of sintering [5-6]. 

Table 2: listed the measured density of some samples 
Type of Ferrite Sintering Temp.      °C ρ        g/cm3 

Cu Fe2O4 1000 3.892 

Cu0.9 Zn0.1 Fe2O4 1050 4.248 

Cu0.9 Zn0.1 Fe2O4 1100 4.051 

6.  CONCLUSIONS  
From the characteristics study of all the samples it is found that:           

1. The values of the absorbance of some samples in Ku-band are the best results were obtained in this research.  
2. The increase in thickness leads to increased absorbance due to the increase in cross-section of the interaction between 

incoming waves and ferrite. 
3. The resonance peaks of three types of the spinel ferrite appearance at the same frequencies (9, 10, 11, 14, 15, 16, 17) 

GHz. 
4. These peaks remain at the same frequencies with a different thickness for all types of ferrite, which indicates that the 

peaks are not related to thickness. 
5. The best value of sintering temperatures is at 1100°C which indicates that spinel ferrite needs sintering temperature 

of more than 1000°C for the complete formation of ferrite and gets best absorbance because of high temperature 
sintering which cancels all secondary phases that are made up with ferrite. 

6. The density of samples greatly depends on the temperature of sintering, which increases proportionally with the 
temperature of the sintering. 
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