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Abstract: This study analyzes the acid properties of zeolites synthesized through the use of surfactant-based
structure-directing agents. To achieve this, zeolites possessing both micropores and mesopores were synthesized
using surfactants containing multiple quaternary ammonium molecules. Those surfactants form mesoscale
micelles to be mesopores after calcination, while the ammonium moieties direct zeolitic microporous structure.
These hierarchical zeolites were then subjected to adsorption of different probe molecules, pyridine, and
2,6-di-tert-butylpyridine, followed by thermal desorption and analysis using FT-IR spectroscopy. The results
reveal that unlike conventional zeolites consisting solely of micropores, the hierarchical zeolites exhibit strong
acidity not only within the micropores but also on the external surface of the mesopores. This observation
suggests the formation of strong acid sites attributed to the hierarchical porous structure induced by
surfactant-type structure-directing agents. Consequently, these findings imply potential applications in various
catalytic chemical reactions leveraging the surface acidity of zeolites.
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Figure 1. Hierarchical MFI zeolite synthesized using Cis¢.
surfactant as a zeolite-structure directing agent: (a) SEM and
TEM images, (b) XRD pattern, (c) N, sorption isotherm, and
(e) BJH pore size distribution corresponding to the adsorption
branch.
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Figure 2. Microporous MFI zeolite synthesized using TPAOH:
(a) SEM image, (b) XRD pattern, (c) N, sorption isotherm, and
(e) BJH pore size distribution corresponding to the adsorption
branch.
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