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perovskite materials have attracted
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size reduction to nanoscale. For the first time, we

give a detailed explanation of dielectric and Figure 1. Rietveld output plot of the investigated compound Sr;Co,WO,. Crystal structure of
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perovskites and show effects of size reduction on
the magnetic properties.
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Figure 7. Nyquist plot of (a) Sr,NiWO, and (b) Sr,NiTeO, ceramics
at room temperature. In the inset, the equivalent electrical
circuits are displayed.

CONCLUSIONS

The triple perovskite Sr;Co,WQO, has been synthesized in the nanocrystalline form with an average crystallite size of 23 nm using a modified aqueous citrate sol-gel method. The crystal structure of
Sr;Co,WQy is cubic at the room temperature, space group Fm-3m with lattice parameter a= 7.9073(6) A. The detected hysteresis loops reveal ferrimagnetic ordering with Curie temperature of 144 K.
The measured effective magnetic moment of 3 ug is close to the expected value for rarely observed intermediate spin S = 1 but can also be explained as a combination of HS (40 %) Co3* and LS (60 %).
Semiconducting nature was confirmed by AC conductivity measurements, which is between 10™ and 10™* Q! cm™. The frequency dependent dielectric constant was explained by employing the
Maxwell-Wagner model. The frequency dependent AC conductivity follows the universal Jonscher’s power law. This material could be a good candidate for implementation as a constituent for devices
where its semiconducting properties would be spin controlled. Double perovskites with Sr,NiMO, (M = Te, W) structure type have been similarly synthesized. The reaction yielded phase pure
nanocrystalline powders of two compounds Sr,NiWO, (SNWO) and Sr,NiTeO, (SNTO). According to the Rietveld refinement of powder X-ray diffraction data at room temperature Sr,NiWO is tetragonal
(/4/m) and Sr,NiTeO, is monoclinic (C12/m1) with average crystallite sizes of 49 and 77 nm, respectively. Both SNTO and SNWO possess high values of dielectric constants (341 and 308, respectively)
with low dielectric loss (0.06 for SNWO) at frequency of 1 kHz. The Nyquist plot for both samples confirms the non-Debye type of relaxation behavior and the dominance of shorter-range movement of
charge carriers. Magnetic studies of both compounds revealed antiferromagnetic behavior with T, being 57 K for SNWO and 35 K for SNTO.
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