A DFT Study on the Adsor ption of Benzodiazepinesto Clay Surfaces
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Benzodiazepines (BDZ) belong to the group of psyfriti substances which act on the central nervgsies,
having anxiolytic, sedative and hypnotic effectsl & one of the most prescribed groups of pharniacds
throughout the world. These compounds are not sikaly used for human therapeutics, their presonpis
also common in veterinary treatments for anxiolgintl appetite stimulation effects. Nowadays, tlagesseveral
benzodiazepines under international control foraheutic use. The widespread use of these compalowdn't
come without a cost and trace levels of it can beviound disseminated on the environment, whanistier of
ecological concern. In fact, over the last decddere has been a significant number of studiesrtiegothe
occurrence of BDZ in environmental matrices, namelyvastewater treatment plants influents and efftg,
surface waters and drinking watérs Some of the more frequently detected BDZ inclalipeazolam, diazepam,
lorazepam and oxazepdm

The main reason for the ubiquitous presence of BDiie environment is associated not only withltrge use
but also the generally low efficiency of conventibrbiological wastewater treatment to remove these
pharmaceutical residues. It has been suggestedhibanhefficiency is due to the halogenated stitestof these
compounds that significantly reduces their susbéitji to biodegradatiod. Adsorption processes are the most
promising and cheap alternative for removal of ¢hksd of organic xenobiotic from wastewaters. écant
years, inexpensive widely available materials Hasen investigated for the selection of efficierd@tients that
can make adsorption processes an attractive solaticeasonable costs. Among some of the adsorbiemiied,
clay-based materials have received some attenfiatue to their interesting properties such as tigé leation
exchange capacity, swelling properties and highcifipesurface areas. In particular for the treatmeh
wastewaters, these materials can overcome theationis of biological processes, as used in conweali
wastewater treatment. A better understanding ofitexactions of these organic molecules with atsiperals
may thus allow a more judicious selection of mailsrifor water/wastewater treatment filters thatspre
significant enhancements in the removal of BDZ.

In this work, electronic structure calculations éxa®n the density functional theory (DFT) are pnése on the
interaction of two BDZ molecules (diazepam and atpiam) with a periodic model surface of the veutiie
mineral. Geometry changes of the molecules upoorptisn were compared and the interaction energiés
the surfaces were determined for a few differentemdar orientations in order to understand the Wwese
molecules interact with the clay surface and ttsemsal factor governing the adsorption processes.
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