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Effect of surface coating and solvent interactions on magnetiza-
tion of iron oxide nanoparticles1 DENIZ RENDE, DANNAH LAGUITAN2,
Rensselaer Polytechnic Institute, RICHARD A. HARRIS, Nanotechnology Innova-
tion Centre, Mintek, NIHAT BAYSAL, Rensselaer Polytechnic Institute, SEYDA
BUCAK, Yeditepe University, DIANA-ANDRA BORCA-TASCIUC, RAHMI
OZISIK, Rensselaer Polytechnic Institute — Magnetic iron oxide nanoparticles
(MIONPs) are being widely used in various biological applications, and they are
surface modified with surfactants to increase their biocompatibility or to prevent
their agglomeration in various solvents. However, the surfactants interact with the
surface atoms of the nanoparticles leading to the formation of a magnetically dis-
ordered layer, which in turn reduces the effective magnetic phase. The magnetic
phase reduction can also be attributed to the interaction between the surfactant
and the solvent. In the current study, the interactions between the surfactants and
the suspension media were investigated to understand their effect on magnetization
of MIONPs. The surfactant–suspension media interactions were altered by gradu-
ally changing the quality of the solvent ranging from good to poor. The saturation
magnetization was used to determine the effective concentration of magnetic phase
as a function of solvent quality. The difference between the VSM and actual iron
oxide concentration indicates the reduction of magnetic phase of the magnetic core
as a function of solvent quality.
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