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 The purpose of this work is to fabricate self-assembly microstructures and study the structural properties of 

epsilon iron oxide nanoparticles when glycerol (GLY) [1] and cetyl trimethylammonium bromide (CTAB) [2] 

are added as steric agents simultaneously. The combined action of a polyalcohol and a surfactant significantly 

modifies the morphology of the sample giving rise to a different microstructuring in each case studied (1, 3 

and 7 days of magnetic stirring time). This is due to the fact that the addition of these two compounds leads to 

a considerable increase in gelation time as glycerol can be found interacting with the alkoxide group on the 

surface of the iron oxide precursor micelle and/or being incorporated into the hydrophilic chains of CTAB. 

This last effect causes the iron oxide precursor micelles to be interconnected forming aggregates whose size 

and structure depend on the magnetic stirring time of the sol-gel recipe (Figure 1). The crystalline structure, 

composition, purity and morphology of the sol-gel coatings treated at 960 ºC are examined by SEM, AFM, 

CRM, XAS and Mössbauer spectroscopy. Emphasis is placed on the nominal percentage of the different iron 

oxides found in the samples and the differences between them are also analyzed correlating their magnetic 

properties. This work supposes the possibility of patterning epsilon iron oxide nanoparticles in coatings by an 

easy one-pot sol-gel method. 

 

 Figure 1. SEM images acquired at an inclination of 60° from the XY plane of samples prepared at 960°C for 

(a) 1 day, (b) 3 days and (c) 7 days of magnetic stirring. 
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