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Abstract: The resin process of ornamental stones is crucial in the treatment of this type 
of stone, because, besides conferring an esthetic beauty, it protects against the action of 
physical, chemical and biological inclement weather increasing the mineral durability. 
However, the epoxy resin, which is the most used in this process, it presents toxicity, 
besides of not being biodegradable, thus creating an important environmental liability 
and contributes to the interest in finding alternatives in renewable sources[1]. The 
present work studies, through molecular modeling techniques, the interaction of epoxy 
resin and two possible active principles of biodegradable resins, cardanol [2] and 
ricinoleic acid [3], with the mineral albite which is representative of granitic stone, in 
order to better understand the adsorption process and the energies involved, in order to 
investigate a renewable alternative to the epoxy resin. A conformational analysis, using 
mechanical and molecular dynamics techniques, with the COMPASS force field, it was 
carried out for each of the representative molecules of the resins. The most stable 
structures obtained were submitted to a geometric optimization with frequency 
calculation by semi-empirical PM6-DH + [3] methodology, in order to obtain the 
minimum energy structure and ensure that they were in the ground state. Obtained the 
minimum structure, geometric optimization calculations with the PM6-DH+ method [4] 
were performed for successive approximations and in different orientations of each 
resin in relation to the albite structure constructed from crystallographic data. The 
maximum distance between the resin and the albite so that the method used admits that 
there is an interaction was 5Å. Above this value, the optimizations did not evolve into 
an interaction and the two structures have separated. In all cases, the resins assumed a 
position very close of the albite indicating the formation of chemical bonds. This seems 
to indicate that phenomena of chemisorption are expected. The figure 1 shows the 
results for the adsorption energy of the three systems studied and it indicates that the 
interaction with ricinoleic acid is the strongest, followed by the epoxy and finally by the 
resin the cardanol. 
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Figure 1 – Resin-Albite structures and respective adsorption energies: (a) Ricinoleic 

Acid-Albite; (b) Epoxy-Albite; (c) Cardanol-Albite.   
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