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Surface properties of epoxy based composite polymer materials with addition of organically 
modified montmorillonite (OMMT) were investigated. Samples were prepared from 
diglycidilether bisphenole A (DGEBA) and poly(oxypropylene)diamine (Jeffamine D-230), 
and with 1 wt. %, 3 wt. %, 5 wt. % and 10 wt. % of OMMT (Cloisite 15A), as well as without 
OMMT. The surface properties were analyzed by atomic force microscopy. The analysis was 
performed at room temperature, in tapping mode. The surface images were obtained in the 
range from 1 to 50 μm. Samples were prepared for analysis by treating with liquid nitrogen 
and pressing at liquid nitrogen temperature. AFM images of materials containing different 
wt.% of OMMT were obtained in topographic and phase views. Addition of montmorillonite 
to the epoxy matrix results in significant changes in the surface morphology of the obtained 
materials. In the AFM phase images, the sample without montmorillonite, as well as the 
sample with 1 wt.% montmorillonite, has one phase, which means that the sample with 1 
wt.% has a homogeneous distribution of montmorillonite. At a montmorillonite content of 3 
wt.%, the differences in phases are not so pronounced, but the regions of the hard phase are 
relatively evenly distributed in the softer phase, i.e. the montmorillonite is evenly distributed 
in the epoxy matrix. With the increase of montmorillonite content to 5 wt.%, the hard phase 
starts to dominate, so it can be concluded that with the addition of montmorillonite above 5 
wt.%, the formation of agglomerates of montmorillonite in the epoxy matrix occurs, so the 
distribution of lighter areas in the AFM image of the phase peak uneven. In the case of a 
sample with 10 wt.% montmorillonite, due to the large mass of montmorillonite present in the 
system, their accumulation and the formation of entire aggregates occur. From obtained AFM 
images, it can be concluded that optimal amount for addition of OMMT is 3 wt.%. 

Keywords: Epoxy, Montmorillonite, Atomic force microscopy, Polymer composites 
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Selenium is an especially important element for the functioning of antioxidative enzymes, 
making it one of the essential micronutrients. Although selenium is required in extremely 
small amounts, often it is lacking from the organism. However, inorganic and organic sources 
of selenium are known to possess considerable toxicity. Recently, the nanoparticle form of 
selenium has been shown to exhibit lesser toxicity, and also better antimicrobial and other 
biological effects, than selenium-containing compounds. Nanotechnology has already found 
application in many fields, for improving material properties for various purposes, among 
them, in the process of improving food characteristics. It is possible that selenium 
nanoparticles can be applied as antimicrobial agents in food, and there has been growing 
interest in this area of research. We have synthesized selenium nanoparticles (SeNPs) by 
chemical reduction method, using sodium selenite, ascorbic acid, and bovine serum albumin. 
The antimicrobial activity of these particles has been assessed by minimum inhibitory 
concentration assay and colony-forming units count, on Listeria monocytogenes and 
Salmonella enterica, which are common bacterial food contaminants. As intestinal 
microbiota, especially probiotic bacteria, have been shown to play important role in organism 
functioning, we also tested how SeNPs influence Lactobacillus rhamosus and Lactobacillus 
plantarum. To evaluate cytotoxicity, we used MTT assay on the human intestinal cell line 
(HT-29). Antioxidative properties were assessed by DPPH assay. SeNPs showed higher 
antibacterial activity on pathogenic bacteria than on probiotic strains. Cytotoxic effect was 
present only in the highest tested concentrations. The antioxidative activity was considerable, 
resulting in above 80% reduction of DPPH free radical, at 1 g/ml of SeNPs. Based on these 
results, SeNPs are a promising subject for further research in developing materials for food 
packaging or as antimicrobial selenium additives. 
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