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Abstract   

 The electrical properties of Li ferrite can be modified by substitution of Cd,Ti&Mn to make them suitable for 

microwave applications. Cd-Ti substituted Li-Mn ferrites with the chemical composition  Li0.5CdxTix Mn0.1Fe2.4-2x O4  were 

prepared by standard ceramic technique .The single phase cubic spinel structure of the ferrites was confirmed by X- ray 

diffraction analysis . The two probe method was used to measure the dc conductivity of the  ferrite sample. Resistivity 

studies show that resistivity ρdc and ρac of the samples in the compositions increases as Cd
2+

, Ti
4+

 concentration increases. 

 

Introduction  

Lithium ferrites and substituted Li ferrites have 

become most attractive materials for microwave 

applications rather than garnets. The Li  ferrite 

LiFe5O8 has attractive electrical and magnetic 

properties for microwave and memory- core 

applications[1-4]. These properties can be modified 

by substitution of Fe
+3

 on either tetrahedral  (A) or 

octahedral (B) sublattices, thus allowing the material 

to be tailored for specific applications [1,5].It has 

been reported that the substitution of  Ti
4+ 

ion in Li 

ferrite has some remarkable influence on magnetic 

properties [6]. One can even predict the same for 

electric properties. In this view ,a composite non-

magnetic ion ( Cd and Ti ions) substitution in Li-Mn 

ferrite can emerge out with much butter electric as 

well as magnetic properties. Moreover , Li ferrite is 

popular for its application as thermistor,  but 

sometimes as reported earlier the resistivity is low 

[7]. Hence non-magnetic ion substitution can lead to 

increase in resistivity [6]. In addition to this ,numbers 

of researchers have discussed charge transport 

phenomenon in Li ferrite [8-10], Li-Ti [11] and Mn-

Cd ferrite [7] but hitherto no attempt has been made 

to report composite non-magnetic ions substitution in 

Li-Mn  ferrite. The present work is therefore 

communicated. 

 Experimental 

  Mixed Cd and Ti substituted Li-Mn ferrites 

with compositional formula Li0.5 CdxTix Mn0.1Fe2.4-2x 

O4  where x varies as 0 to 0.5 in step of 0.1, were 

prepared by conventional ceramic method . These 

samples were sintered at 1000
0
c . DC resistivity was 

measured using two  probe method. Dielecteic  

 

 

measurements were studied using LCR meter 

HP4284A model. 

Result and Discussion  

  X-ray diffractograms (XRD) for all the 

ferrites under investigation obtained using Phillips 

Diffractometer PW1710 model. The XRD for higher 

resistivity is shown in figure 1.The XRD 

examinations of samples reveal that all the samples 

exhibit single-phase spinel structure. No secondary 

phases are detected in the XRD patterns of samples.    

 Compositional variation of resistivity as seen 

in Figure 2 & 3 indicate increase in  resistivity with 

increase in Cd &Ti content. Cd
2+

, Ti
4+

 being 

composite –ion ,together localize Fe
+2

 ions in the 

system and tunneling of electrons by transfer 

mechanism is retarded due to reduction of Fe
+3

iones . 

Hence, increase in resistivity (ρdc ) with increase in x. 

 

 

 

 

 

 

 

 

 Fig 1.XRD pattern of Li0.5 Cd 0.5 Ti 0.5 

Mn 0.1 Fe1.4 O4 
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Fig 2.  Variation of ρdcvs Cd and Ti content (x) 

 The ac resistivity (ρac) increase with 

increase in Cd Ti content. It is obvious as 

polaron hopping mechanism responsible for 

conduction in ferrites also explains polarization 

in ferrites [12].As increasing X decreases Fe ion 

concentration there by retarding polaron hopping 

mechanism resulting in decrease in values of 

permittivity. The ac resistivity is inversely 

proportional to either of the permittivity [12-14] 

and hence it increase with increase in x content.  

 

 

Content of Cd and Ti  (x) 

Fig 3.  Variation of ρacvs Cd and Ti content (x) 
 

Conclusion 

 The composite non- magnetic ion 

substitution especially in Li-Mn ferrite is reported for 

the first time. Mixed Li-Mn ferrites were ignored for 

the last 3 decades inspite of their application at 

microwave frequencies as stated before. Therefore 

the study on preparation and electrical 

characterization of such materials is essential. The 

present work has made an attempt and observations 

reported are increase of composite ion content has an 

effect of reducing the Fe ion responsible for 

conduction and polarization in ferrites. Hence 

increase in dc and ac resistivity with content of x is 

observed. 
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