
Abstract 
The present Diploma thesis provides an original synthesis for the preparation magnetic cobalt 

chromite nanoparticles (CoCr2O4 NPs) well dispersed in non-polar solvents and extensive 

structural, morphological, phonon and magnetic characterization. Particular emphasis is on 

determination of the spiral magnetic structure in CoCr2O4 NPs prepared by various procedures 

such as hydrothermal synthesis and sol-gel method.  

CoCr2O4 NPs with diameters in the range of 3.0 – 4.1 nm are prepared by high temperature 

hydrothermal method. For the first time, the CoCr2O4 NPs are stable in non-polar solvents and 

they are prepared by one-step synthesis without post treatment. The structure of prepared NPs 

is refined by Rietveld analysis. Size of prepared NPs is determined and compared using various 

techniques as powder X-ray diffraction (PXRD), transmission electron microscopy (TEM) and 

small angle X-ray scattering (SAXS). Magnetic measurements reveal the transition from 

superparamagnetic (SPM) state to super spin glass – like (SSG) state. From a.c. susceptibility 

measurements, the spin dynamics studies and strength of inter-particles interaction are 

investigated.  

CoCr2O4 NPs with mean diameter of 26.9(1) nm are prepared by sol-gel method. The 

magnetization measurements reveal the transition from superparamagnetic to ferrimagnetic 

ordering at 92 K and the possible transition to spiral magnetic structure at 27 K.  

Comprehensive magnetic characterization is performed on CoCr2O4 NPs with large difference 

in particle size (~ 26.9(1) nm and 3.2(1) nm). Magnetic properties are studied on the 

macroscopic level by magnetizations measurements and on the microscopic level using 

polarized neutron scattering. Possible presence of the spiral structure in CoCr2O4 NPs is 

investigated. 

This thesis is completed with magnetic properties studies of CoCr2O4 NPs partially doped by 

iron. Magnetic properties are investigated by magnetization measurements and using 

Mössbauer spectroscopy. The cation distribution in spinel structure are carried out by 

Mössbauer spectroscopy measurements at low temperatures with and without applied field. On 

the base of these measurements, the occupancy of Co2+, Cr3+ and Fe3+ in tetrahedral and 

octahedral position is determined. 
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