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A Study of the Size of y-Fe,O; Magnetic
Nanoparticles Prepared by Chemically Induced Transition

MAO Hong, CHEN Long-long, LI Jian

School of Physical Science and Technology s Southwest University , Chongqing 400715, China

Abstract: y-Fe, O; magnetic nanoparticles were prepared by the method of chemically induced phase transi-

tion, using FeCl2 solution or FeCl2/NaOH solution as the treating solution. The morphology, magnetiza-

tion properties and crystal structure of the nanoparticles were characterized and analyzed with transmission

electron microscopy (TEM), vibrating sample magnetometry (VSM), high resolution electron microscopy

(HRTEM) and X-ray diffraction (XRD). The experimental results showed that the y-Fe, O, nanoparticles

were nearly spherical in shape, their physical size determined by TEM was larger than their magnetic size

determined by VSM or their crystal size determined by XRD, and NaOH addition during their preparation

resulted in a diameter increase and magnetic enhancement. Also, for the nanocrystallite system having a

log-normal distribution diameter, the grain size calculated using the Schereer formula corresponded to the

median size rather than to the average size.

Key words: y-Fe, O; nanoparticle; physical size; magnetic size; crystal grain size
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