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In the new family of manganites CaCuxMn7-xO12 (0 < x � 3) with a perovskite-related 

structure, represented as AC3B4O12, exhibits colossal magnetoresistance (CMR) at 

comparably low fields and better thermal stability of the effect that attracts renewed 

fundamental and practical interest to these compounds due to potential application as 

magnetic sensors or read heads [1-3]. Furthermore, double exchange mechanism seems not to 

be dominant in this solid solution, whereas interdomain / intergrain tunneling is suggested to 

make a large contribution in CMR mechanism. The value of TMR effect depends on a 

microstructure, particularly, on the grain size, mutual orientation and the area of intergrain 

boundaries thus demanding a search for new preparation techniques. Phases in Ca – Cu – Mn 

– O system are usually prepared using evacuated silica tubes or autoclaves that guarantees 

high temperatures and high oxygen pressures required to preserve a high enough average 

oxidation state of manganese during synthesis. These techniques however do not allow easily 

to obtain materials with optimized properties out of these manganite phases. In the present 

work we developed simpler practical preparation methods of single phase powders and 

ceramics of the CaCuxMn7-xO12 solid solution, its homogeneity field and magnetoresistance 

revealing substantial correlation between composition, microstructure and physical properties. 

CaCuxMn7-xO12 solid solution has been synthesized by means of a routine solid state 

interaction of initial precursors with two important alternative modifications to the process 

made before annealing, namely: (i) admixing a small amount of a chemically compatible 

volatile chloride flux with a low melting point or (ii) employing intense milling and 

mechanical activation of the reagents combined with their long-term warm pressing and 



further annealing at 850°С in dry oxygen flow for 50-100 h. These methods have been for the 

first time used to prepare CaCuxMn7-xO12 and easily allowed to reach a substitution degree up 

to x = 1.5. Both antiferromagnetic (x = 0; 0.5) and ferromagnetic (x = 1; 1.5) ordering has 

been observed. The ordering temperatures grow with increasing of Cu2+ content. The 

magnetoresistance was found to appear in copper-substituted samples and increase rapidly up 

to x = 1 (MR = -58% for CaCuMn6O12 at 35K and 5T which is almost twice as much as it was 

ever reported before [1-3] for this family of CMR manganites). MR study has been performed 

for the CaCuMn6O12 composition synthesized using different times of mechanoactivation (15, 

30, 60 and 120 minutes) and pressures (0.8, 3.1, 4.6 kbar). For these samples considerable 

changes in microstructure of ceramics have been observed. High magnetoresistance values 

arise from dense ceramic microstructure achieved and indicate that the dominant MR 

mechanism in this material is consistent with intergrain tunneling. In contrast to the well-

known (La, Ca)MnO3 manganites CaCuxMn7-xO12 solid solution shows a higher sensitivity to 

H at low field, and better temperature stability and MR increases smoothly with decreasing 

temperature and the largest MR is not near SM transition. These properties are advantageous 

for future magnetoresistive sensing and for information storage devices. 
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