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Modulating magnetic behavior of ultrafine ferrite nanoparticles by surface 
coating thickness

Abstract:

This talk will focus on the description of surface functionalized ultrafine CoFe2O4 nanoparti-
cles (NPs), with mean diameter ~ 5 nm. The investigated properties include DC magnetization 
and AC susceptibility measurements over the temperature range of 4 – 400 K. All evaluat-
ed NPs present the same CoFe2O4 core, with different molecular surface coatings, increas-
ing gradually the number of carbon atoms in the coating layer, in the following list: glycine 
(C2H5NO2), alanine (C3H7NO2), aminobutanoic acid (C4H9NO2), aminohexanoic acid (C6H-
13NO2), and aminododecanoic acid (C12H25NO2). Importantly, samples were intentionally 
fabricated in order to modulate the core-core magnetic dipolar interaction, as the thickness 
of the coating layer increases with the number of carbon atoms in the coating molecule. The 
magnetic data of the uncoated CoFe2O4 NPs it is also presented for comparison. All investi-
gated CoFe2O4 NPs (coated and uncoated) are in magnetically blocked state at room tem-
perature as evidenced by ZFC/FC measurements and the presence of hysteresis with ~700 
Oe coercivity. Low temperature magnetization scans show slightly constricted hysteresis loops 
with coercivity decreasing systematically while the number of carbon atoms in the coating 
molecule decreases, possibly resulting from differences in magnetic dipole coupling between 
NPs. Large thermomagnetic irreversibility, slow monotonic increase in the FC magnetization 
and non-saturation of the magnetization give evidence for the cluster glass (CG) nature in the 
CoFe2O4 NPs. The out of phase part (c″) of AC susceptibility for all samples shows a clear fre-
quency dependent hump which is analyzed to distinguish superparamagnetic (SPM), cluster 
glass (CG) and spin glass (SG) behavior by using Néel-Arrhennius, Vogel-Fulcher, and power 
law fittings. 
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