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Abstract 

Zeolites are crystalline, inorganic and porous materials of great industrial and scientific interest. Due to their topological and compositional diversity, they may perform a wide range of applications (e.g. adsorbents, catalysts, sensors), specially the synthetic ones. However, the understanding of factors that control phase selectivity in zeolite crystallization (SDE, Structure Directing Effects), under different synthesis conditions, is still a central issue in this field. Among the SDE already identified, the use of organic cations as Structure Directing Agent (SDA) in the synthesis stands out. These cations size, shape and flexibility are core variables for a performance as SDA as they provide greater or less specificity towards the crystallization of a desired phase based on host/guest interactions. Recently, organic cations based on imidazolium ring have proven themselves efficient SDAs as previous studies report that their use enabled the synthesis of new zeolitic structures, new compositions for already known structures and greater stability for some zeolitic phases. Hence, this work’s main goal is to contribute to the understanding of SDE, specifically evaluating the performance of 3 cations based on imidazolium ring, 2-ethyl-1,3,4-trimethylimidazolium (2E134TMI), 1,2,3-triethyl-4-methylimidazolium (123TE4MI) and 1,2,3-triethylimidazolium (123TEI), as SDAs in the hydrothermal synthesis of aluminophosphates (AlPOs) and silicoaluminophosphates (SAPOs). In order to achieve that, the organic cations were synthetized, characterized and applied in zeolites synthesis. The inorganic materials obtained also underwent characterization through a structural, chemical and physicochemical perspective to assess structure directing abilities of each cation using experimental and computational methods. By the time, the SDAs applied have led to crystallization of AFI and CHA structural types. The order of specificity for each cation towards CHA phase is given by 123TE4MI>2E134TMI>123TEI, being the opposite for AFI.
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Figure 1: Representation of imidazolium based cations and structures obtained in this work, CHA and AFI.




