Investigation of the surface interactions of indole with mesoporous silica
using FTIR spectroscopy and hyperspectral imaging
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INTRODUCTION

The adsorption of indole from carbon tetrachloride solution on mesoporous silica (MS) material was investigated by kinetic FTIR spectroscopic
measurements. This result is correlated to the capability of indole N-H to participate in hydrogen bonding with the MS surface. Results of FTIR
spectroscopy evidence the presence of indole adsorbed on the surface of MS while the analysis of hyperspectral images reveals the possibility of
constructing effective qualitative hyperspectral sensors for indole based on MS as a sensing substrate.

EXPERIMENTS

The adsorption kinetics of the amides from CCla solution were recorded directly, namely the cuvette with the amide solution was mounted on a
magnetic stirrer and FTIR spectra were continuously recorded while stirring.

For characterization of indole on the surface of the MS, 300 mg of MS was added to the amide solutions at a concentration of 0.02 M, the
solutions were stirred on a magnetic stirrer at room temperature for 1 h. After stirring, the solvent was evaporated, and the obtained MS
materials were further characterized by FTIR and hyperspectral measurements.

RESULTS AND DISCUSION
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Mesoporous silica material was 013
synthesized by condensation of silica
precursor (tetraethoxysilane) in basic
agueous environment, in the presence of
cetyltrimethylammonium bromide (CTAB),
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Hyperspectral Image after pixel clustering

Similar to the analysis in the MIR region by FTIR spectroscopy, also in the near NIR region, significant
changes in the reflectance in the range of N-H overtone vibrations (1310-1400nm) can be observed in
hyperspectral photographs.

Based on the difference in the values of selected PCA components, indole and different small
biomolecules (amides) on the surface of mesoporous silicate materials can be clearly distinguished by
utilizing the employed clustering method. The changes observed in the hyperspectral responses and
their derivatives can be of significant practical use for the development of new qualitative sensors for

small bioactive molecules as indole.
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