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Magnetic properties take special place among physical properties of nanoparticles. These properties differ from that for bulk materials. Particularly the difference between Curie and Neel points reaches a few hundred degrees. In addition for magnetic nanomaterials unusual properties were found, for example, giant magnetoresistance, giant magnetocaloric effect and others. Investigation of MCE in magnetic materials is of great importance for solving fundamental problems of magnetism and solid state physics. This effect has a strong influence on such physical values as entropy, heat capacity and thermal conductivity. The interest in investigation of MCE has increased due to the possibility of obtaining information about the magnetic state and magnetic phase transformations in magnetic materials.  
The purpose of the work is the experimental investigation of magnetic field and temperature dependences of magnetocaloric effect and specific heat of superfine magnets. 

In the work the magnetocaloric effect (MCE) and the specific heat of aqua suspensions of superfine magnetite (Fe3O4), hematite (α-Fe2O3), maghemite (γ-Fe2O3) as well as of magnetite-based ferrofluids was calorimetrically measured in the range of temperatures from 293 to 253 K.   
On the basis of the MCE temperature dependence it’s determined that for magnetite suspensions the thermal oxidation from magnetite to hematite performs. For ferrofluids temperature dependences of MCE have extreme behavior. MCE maxima denote the first order magnetic phase transition. For the first time it was established that the magnetocaloric effect (MCE) greatly increases when the magnet is a nanosized material. This experimental fact was revealed under studying MCE of magnetic colloid and aqua magnetite suspension with equal concentration of magnetic phase in the temperature range from 288 to 353 K under applied fields from 0 to 0.7 T.       
Specific heat of magnetite, hematite and maghemite in aqua suspensions and nanosized magnetite in ferrofluids were calculated from experimental data taking into account that the heat capacity of heterogeneous system is the sum of component heat capacities subject to component concentrations. It was determined that field dependences of the heat capacity of ferromagnetic magnetite and maghemite in contrast to antiferromagnetic hematite have a maximum under magnetic fields from 0.3 to 0.4 T. In addition it was determined that the heat capacity of nanosized magnetite in ferrofluids increases 30% in comparison with heat capacity of microheterogeneous magnetite in aqua suspension.
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