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Introduction
Claysor clay minerals is wide group of materials which differ either by their origin or by their exactchemicalstructure. Properties that all of clayshavein commonare particle
size under 4 micrometers and layered structure of particles. For examplemontmorillonite is an alluminosilicate which is created by volcanic rock alternation. Its structure
consists of layers of tetra and octahedrons and between these layers are hydrated cations which compensatethe negative charge of the matric itself. These cations are
exchangeableso it is possibleto usethis property for chemicalmodification. [1]

Surface modification
The first way how to changeproperties of clay mineral is to modify outer structure of clay particles. There
are accessibleɀOH groups on the surface which enable grafting suitable molecules on the surface. For
example silanization using (3-aminopropyl) triethoxysilane creates surface with amino groups which are
more reactive than hydroxyl groups.

Intercalation
Intercalation is a processwhen different moleculesor ions are inserted into the structure
of layered material, more precisely into the spacebetween individual layers. This usually
increasesthe distancebetween layers,but the particle itself remains compact.

Exfoliation
Exfoliation is a complete disintegration of the particle structure. It is an extreme caseof
intercalation when inserted moleculescauseparticle breakdown into individual layers. It
is useful when we intend to prepare very thin particles.
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Atom force microscopy is very powerful technique for studying clay minerals and their incorporation
into polymer matrices. Two pictures on the left side show two overlapping lamellas at the interface of
alkyd and substrate. First scanis in the topology modeand the secondin modeof adhesion. Lastpicture
showsheight profile alongselectedline.

To evaluate the thermal stability of our products we use Thermogravimetric analysis (TGA). It
measuresdecreaseof weight of the sample as a function of increasing temperature. In the caseof
modification with organic molecules this method also enables us to determine the amount of
incorporated molecules becausethe more organic molecules are present the more weight of the
sampledisappearsduring the heating. The graph on the left shows results for samplesof CloisiteNa+

modified with chitosan using various temperature during the reaction (green, black and blue line) in
comparison to unmodified clay (red line) . The biggestweight lossappearedfor sampleCQ21c which is
montmorillonite modified with chitosan using reaction temperature 60ЈC, so we assume that this
reaction was the most successful.

Antimicrobial properties
Our approachis to enhanceantimicrobial properties of montmorillonite through chemicalmodification. It hasbeendescribedin somescientific papers[2],
[3] and we try to find new ways and new combinations of reagents to increaseefficacy of antimicrobial action. On the other hand, we also modify clay
particles to enable their incorporation into various polymer matrices. Mainly we use CloisiteNa+ as a basic material which is commercially available
montmorillonite with sodium as an exchangeablecation. Our goal is also to create materials which satisfy current trends of sustainabledevelopment and
greenchemistry sowe try using natural products (e. g. chitosan) and avoid toxic solventsduring the syntheses.
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Substrate

AlkydTwo overlapping
lamellas

It is possible to determine that height
of theselamellasis around 3 and 6 nm.


