(ZnZCo1-Z)Co2O4 SOLID SOLUTION 
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Although magnetic semiconductors have long been known, the manufacturing of a semiconductor-ferromagnetic hybrid with a Curie temperature TC  (the paramagnetic transition temperature) higher than 400-450 K remains a challenge. Zinc oxide - the semiconductor-piezoelectric with wide band gap 3.3 eV has attracted special attention as a matrix for obtaining the high TC ferromagnetic DMS - diluted magnetic semiconductor materials . It was expected that ZnO -based solid solutions with wurtzite  structure could exhibit ferromagnetism above room temperature upon doping with transition elements. Solubility of Co2+ in ZnO is significant and many experimenters had analyzed Zn1-XCoXO -materials from viewpoint of practical applications in spintronic devices. Our suggestions based on experimental data show that homogeneous            Zn1-XCoXO1+( exhibit antiferromagnetic behavior (TN ~ 625 K), whereas inhomogeneous materials from the Zn – Co – O system with Co clusters might be the source of the room-temperature ferromagnetism. 
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We have changed the common approach to Zn1-XCoXO. The consideration within framework of binary system ZnO – CoO is non-sufficient approximation for these solid solutions and T-x-y -diagram of ternary system Zn – Co – O was drawn. 

It was exhibited that crystal solutions based on ZnO, CoO and Co3O4 possesses different solubility.  Powder X-ray diffraction shows that the CoO solubility in wurtzite  ZnO  reaches 20 mol.% at 1373 K - Zn0.8Co0.2O. In present work it was detected that spinal     (ZnZCo1-Z)Co2O4 based on Co3O4 rises ZnO solubility up to composition (Zn0.6Co0.4)Co2O4 and thermal stability with temperature. The compositions of solid solutions ZnYCo1-YO based on CoO were estimated from literature date. 
Fig. T-x-y phase diagram of the system Zn – Co – O 

at oxygen pressure 0.21 atm.
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