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Comparison of different approaches of manufacturing and
coating magnetic nanoparticles with co-precipitation method

Mohammad Rahim Talebtash, Abolfazl Khodadadi, Mohammad Reza Niazian

Abstract
n this study, magnetic iron oxide nanoparticles were synthesized and coated by different
I methods. Among the different methods, the co-precipitation optimization method was
considered. The results of co-precipitation method were compared with the results of

methods such as sol-gel, hydrothermal, electrochemical, emulsion. To compare different
methods, analyzes such as XRD, FTIR TEM and VSM were used. The favorable results obtained
from the spectra performed in the co-precipitation optimization method were indicative of the
superiority of the used method compared to other methods.
Thus, in this method, the best saturated magnetism can be obtained with the smallest size, along
with negligible resistance, by spending the lowest cost. So that in this research, the size of the
coated nanoparticles was equal to 10 nm, the saturation magnetization was equal to 60.98 (emu/gr),
and the value of the inhibition force was determined to be 8.26G. Also, compared to the PVA
polymer agent, the PEG coating agent creates a better interaction with the surface of the magnetic
nanoparticles due to stronger hydrogen bonding and creates a more suitable coating. At the same
time, carrying out the synthesis process at a high temperature brings more favorable results due to
the complete completion of the reactions.
Keywords: magnetic nanoparticles, co-precipitation method, saturation magnetism, magnetic
hysteresis, repulsion force



