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Magneto-plasmonic (MP) particles composed of several elements where plasmonic materials are mainly Au, Ag, 

and Cu, and magnetic materials are 3d metals and their oxides. Magneto-plasmonic multicomponent nanoparticles has 
properties of their components and unique properties. Due to their distinctiveness and multifunctional properties, they 
show promising application in biotechnology and medicine. The particles are used for drug transport in organisms, as 
contrast agents in MRT studies and to enhancing SERS spectra [1]. 

As the world moves towards sustainability scientists are searching for the new ways to shorten and facilitate routes 
of the synthesis. Our experiments simplify the polyol synthesis pathway of Fe3O4, NiFe2O4, CoFe2O4 to the one pot 
synthesis without the use of any other additives except tetraethylene glycol (TEG). TEG is used as a reaction medium and 
as a reducing agent. The reaction is performed in a microwave reactor at 260 ºC. Resulting ferrites were ∼8–10 nm. Like 
other authors observed ferrites tends to form nearly uniformly sized spherical ∼120 nm aggregates Fig. 1 [2].  

 

   
Fig. 1. A and B TEM images of CoFe2O4 nanoparticles. 

 
In the second stage of the synthesis HAuCl4 was added to the cooled ferrite reaction mixture and heated in a 

microwave reactor at 120 ºC. The obtained Au nanoparticles ∼ 50 nm were coated with a thin 2-3 nm shell of CoFe2O4 
Fig. 2. These nanoparticles show plasmonic and ferromagnetic properties. Enhancement of SERS was tested with the 
mercaptohexylpyridinium chloride (MHP) Fig. 3. 

 

   
Fig. 2. C and D TEM images of Au/CoFe2O4 nanoparticles. 

 
 

 
Fig. 3. SERS enhancement. Blue line- Raman spectra of MHP crystals. Red line- SERS spectra of Au/CoFe2O4 

nanoparticles coated with a monolayer of MHP. 
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