9.7 cm

MAGNETIC PROPERTIES OF FERROFLUID WITH COBALT FERRITE PARTICLES P. Didukh^a, A. Ślawska-Waniewska^a, J.M. Greneche^b, P.C. Fannin^c aInst. of Physics, Polish Acad. of Sci., Al. Lotników 32/46, 02-793 Warszawa, Poland bLab. de Physique, UPRESA SNRS 6087, Université du Main, 72085 Le Mans, France bDepartment of Electronic & Electrical Engineering, Trinity College, Dublin 2, Ireland

In this paper the magnetic fluid, composed of nano-sized cobalt ferrite particles dispersed in a hydrocarbon, has been studied at low temperatures by Mössbauer spectrometry as well as conventional magnetic methods. Due to the distribution of particle sizes, the observed Mössbauer spectra are composed of a magnetically split component superimposed on a central paramagnetic doublet. For temperatures exceeding 100 K a sharp asymmetric doublet dominates and reveals the strong superparamagnetic behaviour of cobalt ferrite particles whereas at lower temperatures the magnetically split component becomes more important. This component is composed of at least two main hyperfine sextets corresponding to two nonequivalent Fe-sites in the crystal lattice. The intensity of the magnetic component increases rapidly with decreasing temperature indicating the suppression of the superparamagnetic relaxation in single domain particles and the blocking of their magnetic moments. For the ferrofluid studied, the temperature at which 50% of the total volume of particles is blocked is about 80 K. In this paper the mean particle diameter as well as the distribution of the particle sizes are estimated from the isothermal magnetization curves (measured by means of the VSM) applying the Langevin formalism and assuming a log-normal distribution function. The complex Mössbauer and magnetic studies performed here enables one to estimate the effective anisotropy constant of the cobalt ferrite ultrafine particles and also to discuss the role of the surface effects in the granular system with high surface to volume ratio.

13.4 cm Subject category :

3. Transition Metals, Alloys and Compounds

Presentation mode : poster

Corresponding author : Mr Petro Didukh

Address for correspondence : Institute of Physics Polish Academy of Sciences Al. Lotników 32/46 02-793 Warszawa, Poland phone: (+48 22) 843 52 12 fax: (+48 22) 843 09 26

Email address : diduch@ifpan.edu.pl