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 Magnetic properties of LaCoO3 and La0.8Ca0.2CoO3 nanoparticles with particle size 
ranging from 8 to 50 nm, prepared by the glycine-nitrate method, were investigated in 
temperature range 5 – 320 K, magnetic field up to 50 kOe and under hydrostatic pressure up to 
10 kbar [1,2]. The x-ray and magnetization measurements for LaCoO3 nanoparticles with 
different size showed that with increasing the surface-to-volume ratio the lattice parameters of 
LaCoO3 nanoparticles expand distinctly due to a surface effect and FM moment increases 
simultaneously. The observed correlation between FM moment and lattice parameters agrees 
well with the appearance of FM state in expanded lattice of tensile films, giving support that 
ferromagnetism of LaCoO3 nanoparticles results from the IS state induced by an expansion of 
the unit-cell and/or an increase of Co-O bond length. On the other hand, an applied hydrostatic 
pressure suppresses strongly the ferromagnetic phase, leading to its full disappearance at 10 kbar. 
It was shown that ferromagnetism in LaCoO3 is attributed to ferromagnetically coupled IS Co3+ 
ions which appear/disappear with expanding/compressing the lattice and/or Co-O bonds. For 
La0.8Ca0.2CoO3 nanoparticles, with particle downsizing, a noticeable expansion of unit cell, with 
concomitant changes in the rhombohedral structure towards the cubic one, was observed. It was 
found that the increased surface-disorder effect strongly suppresses the ferromagnetic state in 
La0.8Ca0.2CoO3 nanoparticles leading to a decrease, by factor of about 2, both in MS and TC, 
when particle’s size decreases from 23 to 8 nm. The effective magnetic moment was found also 
to decrease distinctly due to the strong interdependence between Co–O–Co interactions and Co 
spin state. The size-induced magnetic disorder drives the La0.8Ca0.2CoO3 nanoparticles to a 
dominant glassy behavior for 8 nm particles. The applied pressure suppresses TC, MS, and HC, 
like it is observed for bulk La0.8Ca0.2CoO3. However, in nanoparticles the pressure effect on TC is 
stronger, while HC diminishes with pressure much slowly then in bulk material [3]. 
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