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1. Introduction – There are many families of laminar solids. At the forefront of such materials are clay 

minerals, belonging to the silicates family, and layered double hydroxides (LDH). The first one are 

formed in the processes of rocks weathering, the latter are either natural or 

synthetic layered hydroxides. Their special structure gives them very unique 

chemical and physical characteristics. Moreover, this group of minerals can 

be subjected to various modifications in order to change their properties [1–

7].  

 

2. Experimental – A clay mineral vermiculite was subjected to various 

treatment regimens including acid, base and acid-base activation. Moreover, 

a hybrid material derived from the clay and its activation by-product 

comprising in its structure leached vermiculite and  LDH was successfully 

synthetized. The materials were examined on their adsorption properties 

from water and air, and in plastic processing as fire retardants and 

composite fillers. 

 

3. Results and Discussion – The modifications carried out on the clay mineral resulted in a change of its 

several physiochemical parameters such as the specific surface area, porosity, cation exchange capacity 

and distortion of the structure on the way of amorphisation and delamination. The obtained products were 

applied as adsorbent of water pollutants such as industrial dyes, heavy metal cations and pharmaceuticals 

and adsorbents of airborne contaminates including isopropanol vapours and cigarette smoke. In each case 

the adsorption capacity was correlated with the activation conditions, generally resulting in a significant 

increase in the removal performance. Moreover, such adsorbent could be regenerated and used in cycles. 

In bioremediation using the baker’s yeast vermiculite served as a growing medium for the 

microorganisms rendering it more resistant to the toxic action of Cd2+ cations.  Serving as composite 

fillers the clay and its derivatives proved to enhance the fire properties by decreasing the polypropylene-

based composite burning speed and the dripping. They could be also used and fillers for PLA up to 50 

wt.%  without a significant decrease on the composite’s mechanical properties. 

 

  

4. Conclusions – Clay minerals can be used in several areas such as environment protection acting as 

adsorbents or catalyst and in the plastic industry as composite fillers and fire retardants. Their big 

advantage is the natural origin, availability, lack of toxicity and ease of modifications. On top of the 

above mentioned characteristics, the minerals can compete with the traditional materials used in the areas 

in terms of their performance. The plethora of possible modifications opens several paths of research still 

to be investigated such as heterogeneous catalysis (gas/solid, liquid/solid, photocatalysis) or drug delivery 

systems. 
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Image 1. The structure  

 of a clay mineral 


