Abstract

	menganites of the general formula: 1) ZnCr 2x Mn 2-2x O 4 , 2) NiCr 2x Mn 2-2x O 4 , 3) CuCr 2x Mn 2-2x O 4 , 4) Zn x Ni y Mn 3-x-y O 4 and 5) ZnFe 2x Mn 2-2x O 4 have been synthesized and their structural, electrical and magnetic properties have been studied appropriate compounds have been taken in proper rations and mixed well by grinding under alcohol for about Three hours to form a homogeneous mixture. The mixture is then fired in oxygen atmosphere at 1000 o C for about 5 hours the resultant product is once again finely ground in alcohol and again reacted at 1150-1300 o C in oxygen atmosphere for several hours the respected mass thus obtained has been analysed by X-ray diffraction to ensure complete reaction crystal structure of these compounds has been determined by X-ray powder diffraction pattern and the unit cell parameters have been determined by the method of successive refinement from the well known site preference energies we come to the conclusion that Zn 2+ ,Mn 2+ and also Cu 1+ ,Cu 2+ occupy tetrahedral sites and Cr 3+ occupies the octahedral sites in case of compounds of the general formula NiCr 2x Mn 2-2x O 4 , the results of x-ray intensity analysis reveal that the Mn 3+ ions occupy tetrahedral site completely in the range o 3+ ions at tetrahedral sites are replaced gradually by Ni 2+ ions the compounds Mn 3+ [Ni 2+ Cr 3+ ]O 4 is found to be cubic which clearly proves that Mn 3+ ion at the tetrahedral site is non-distroting this in our view is due to the effect of sipn-orbit interaction it is concluded that ?LS is grater than ?t so the spin-orbit interaction quenches out the Jahn- Teller mechanism the study of distortion as a function of Mn 3+ ions at octahedral sites reveals that the critical concentration required to being about the tetragonal is generally 0.6 however in some systems the critical concentration is much lower in case of copper ions at tetrahedral site we observed the critical concentration of these ions required for distortion Xc=0.5 the compounds prepared as described above have been ground and pressed into pellets with an appropriate binder the pellets have than been sintered at above 1250-1300 o C in oxygen atmosphere and cooled slowly in the same atmosphere the conductivity of these pellets have been measured at various temperatures from room temperature to about 300 o C the change of electrical conductivity with temperature follows the well known relationship: ?=?o exp-?E/KT ?E is the energy of activation dependent on the composition the results have been interpreted on the basis of Verwey's theory of electron-hopping at octahedral sites. the high conductivity of CuCRMnO+ i.e. Cu 1+ 0.5Cu 2+ 0.5 (Mn 3+ 0.5Mn 4 + 0.5Cr 3+ )O 4 is attributed to conduction taking place both at teh octahedral and tetrahedral sties. thermolelectric coefficient measurements indicate that all compounds in the system CuCr 2X Mn 2-2x O 4 are p- type and the value of ST is small indicating that the fermi level is close to the conduction level. paramagentic suceptibility of all the compounds has been measured by the gouy method in the temperature range 90oK to 600oK the compounds in the system NiCr 2x Mn 2-2x O 4 and Zn x Ni y Mn 3-x-y O 4 are ferrimagnetic at low temperatures. it is expected that in these compounds the A-B interaction is of comparable magnitude to the negative B-b interaction giving rise to a non-linear spin arrangement we have also studied a number of manganites containing paramegnetic ions only at B sites from an analysis of these results it is concluded that d 4 -d 3 interaction id negative and that a substance is ferromagnetic or antiferromagnetic depending on whether there is an ionic ordering present along with magnetic ordering or not as regards that d3-d3 interaction we choose three is electronic pairs ViZ Mn 4+ -Mn 4+ , Cr 3+ -Mn 4+ and Cr 3+ -Cr 3+ The origin of the change in the nature of magnetic interaction as one goes from Cr 3+ to Mn 4+ has been analysed it is concluded that the superxchange mechanism dominates over the direct cation-cation exchange interaction. a study of Zn (fe 3+2x Mn 3+2-2x )O 4 has revealed that Fe 3+ - Mn 3+ interaction is negative and is very much weaker than the Mn 3+ -Mn 3+ interaction the experimental results clearly prove that the d 3 -d 3 ,d 4 -d 4 ,d 5 -d 5 ,d 3 -d 4 and d 4 -d5 interactions are all negative and their strength is in the following order d 3 -d 3 >d 3 -d 4 >d 4 -d 4 >d 4 >d 4 -d 5 >d 5 -d 5 . The effect of replacing Mn 3+ ion in ZnMn 2 O 4 by Cr 3+ or Fe 3+ on the temperature independent antiferromagnetism has also been studied. 

	  
	 


