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OUTLOOKS IN EARTH AND PLANETARY MATERIALS

Highlighting the capability of zeolites for agro-chemicals contaminants removal from
aqueous matrix: Evidence of 2-ethyl-6-methylaniline adsorption on ZSM-12
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ABSTRACT

Chloroacetanilides and their degradation products are frequently detected in surface and subsurface
water due to their relatively high water solubility and their high potential to leach and migrate through
the soil and contaminate groundwater.

In this study, we explored for the first time the capability of ZSM-12 zeolite for 2-ethyl-6-methyl-
aniline [C,HsC4H;(CH;)NH,, labeled EMA] removal from water by combining chromatographic,
thermogravimetric, and synchrotron X-ray powder diffractometric techniques. Rietveld refinement
revealed the incorporation of about 4 EMA molecules per unit cell, in very good agreement with the
weight loss given by TG analyses and with the saturation capacity determined by the adsorption isotherms.

The formation of supramolecular complexes mediated by co-adsorbed water and their strong
interaction to framework O atoms confers stability to the pollutants in the zeolite cages. This prevents
adsorbed molecules from desorbing as well as the entering of other competitive molecules. The rapid
kinetics combined with the good adsorption capacity makes ZSM-12 a promising material to control and
minimize water pollution from acetanilide compounds as well as other agro-chemicals contaminants.
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