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Abstract: In this study the structure and the magnetic properties of polymer microspheres, filled with 
magnetite nanoparticles are investigated. Average particle size of magnetite nanoparticles before and 
after being introduced into polymer microspheres, and the distance between nanoparticles in the 
polymer microspheres, are measured. Magnetization curve of polymer magnetic microspheres (PMMS) 
is determined. The magnetic susceptibility of PMMS with various diameters, and the dependence of 
PMMS magnetic susceptibility on diameter are determined. Magnetization occurs due to the orientation 
of PMMS as a magnetic moment. The total magnetic moment of PMMS is the sum of magnetic 
moments of PMMS sections which consist of magnetic moment chains of magnetite nanoparticles lined 
up along the diameter and lines parallel to the diameter of the PMMS sections. Analysis of results 
showed that magnetite nanoparticles are uniformly distributed all over the microspheres and do not 
aggregate during PMMS synthesis. PMMS is superparamagnetic. Analysis of the dependence of PMMS 
magnetic susceptibility on the diameter shows that for small diameters (d < 300 m m), all magnetite 
nanoparticles in chains are lined up along the external magnetic field. That is, all magnetite 
nanoparticles in chains take part in the magnetization. However, for large diameters, some parts of 
chains in sections are transformed into clusters, this reduces the length of chains and decreases the 
magnetic susceptibility of PMMS. 
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