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Abstract
Finite-size and surface effects in magnetic nanoparticles (MNPs) give rise to properties significantly

different to the corresponding bulk materials. Superparamagnetic spinel ferrites nanoparticles MFe2O4 (M = Mn,
Fe, Co, Ni) are currently considered among the most successful MNPs for medical applications [1], [2]. However,
a well-known problem is the magnetization reduction emerging when their size decreases within the nanoscale
regime, particularly for nanocrystals smaller than 20 nm, related to the larger percentage of atoms located on surface.

We have initiated studies [3] into manganese ferrite nanoparticles with enhanced magnetization focusing
on their structural properties. A facile solvothermal approach was used to synthesize stable superparamagnetic
manganese ferrite nanoparticles with relatively small sizes. By varying the oxidation state of manganese precursor,
Mn(acac)2 to Mn(acac)3, different sizes, 8 and 5 nm, of MnFe2O4 nanoparticles were obtained respectively, while
by tailoring the synthetic conditions iron-rich Mn0.77Fe2.23O4 nanoparticles have been isolated with identical sizes
and enhanced saturation magnetization. The magnetization values increased from 58.2 to 68.3 Am2/kg and from
53.3 to 60.2 Am2/kg for the nanoparticles of 8 nm and 5 nm, respectively.
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Figure 1 (a),XRD patterns (JCPDS no. 10-0319), (b) SQUID measurements of the spinel nanoparticles
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Table 1 Structural and magnetic properties of the nanoparticles

Sample Phase Size
(nm)

300 K TB (K) Keff
(105 J/m3)MS (Am2/Kg ) HC (kA/m )

S1 MnFe2O4 8.0 58.2 0.5 120 1.5
S2 MnFe2O4 5.1 53.3 1.0 80 4.2
S3 Mn0.77Fe2.23O4 8.2 68.3 0.7 180 2.5
S4 Mn0.77Fe2.23O4 5.0 60.2 0.2 110 4.9


