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Abstract:

Study of the interaction of anionic dyes with a mesoporous system: adsorption and application
Mehdi Jalali

Developing the domestic industries such as textiles, polymers, leather, coloring, pharmaceutical and
cosmetics are coinsided with production and consumption of huge amounts of synthetic dyes in different
countries. As their stabilities are important for their applications, the manufactures try to produce the dyes
which are stable against light and other biologic agents. However, these materials will be hazardous and
toxic for the biological and environmental system. They are usually introduced via waste water sources
and produce harmful effects. Gr\een chemistry technology employs different methods for the separation
and purification of these materials. Adsorption process is one of the major methods used frequently.
Incorporating the dye molecules in the structure of porous materials provides a medium for adsorption. In
addition to that they may take part in hybridic systems which can be used in different field of sensing,
indicators, lasers and optoelectronic. In the present work several system of dye-containing mesoporous
system and congo red were prepared. One of the used methods was preparation of CR/MCM-41 by direct
interaction of the dye with MCM-41. Addition of congo red to the synthesis gel of MCM-41 during the
synthesis was also examined. Surfactant-containing and surfactant-free samples of MCM-41 and AIMCM-
4| were prepared. The surfactant-free samples were prepare by both thermal treatment and ion exchange
methods. The samples were characterized by XRD,A UV-Vis, DRS, BET and FTIR methods.
Functionalized MCM-41 was also prepared by interaction of amino propy! triethoxy silane (APTES) with
the mesoporous host. This functionalized and hybrid system provided strong interaction with congo red.
Langmuir and Frendlich isotherms and adsorption kinetics were calculated for all the prepared samples.
Appropriate CR/MCM-41 samples were tested as pH sensor in acidic and basic conditions. This hybrid
system can behave as a pH indicator and/or a chelate agent.

Key words: Mesoporous, Functionalized, Congo red, pH Indicator, Sensor, Adsorption.
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