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Abstract 

In this lecture, the introduction about the research activities going on at our laboratory will be presented with a 

special emphasis on our ongoing work on organo – clay hybrid thin films. 

 Nano-dimensional clay materials have attracted great interest as host materials over the past decade because 

of their unique interlayer spaces, flat large surface, negatively charged layer, and ion-exchange properties, 

intercalation and exfoliation / stacking ability of the nanosheet of clay; and modifiability of their surface with 

ionic / neutral organic molecules.  

 It is well known that molecular structure not only determines its properties but also its patterns when 

assembled onto different restricted geometry and in ultrathin films. It has been observed that the photophysical 

and photochemical properties of organic molecules markedly when incorporated into clay materials. The 

planarity of the π-conjugated system of the confined organic molecule is increased, which extends the π-

conjugation length. Also, the fluorescence quantum yield of the dyes is enhanced due to the suppression of 

vibrational motion of the confined molecules. In addition, aggregation pattern of the dye molecules changes 

markedly when assembled onto clay layers. Accordingly, organic molecules confined in nano-order 

clay−organic hybrid systems often exhibit unique opto-electronic properties that are not observed in their 

solution or crystalline states. 

 The research has been motivated by the purpose of developing functional materials such as sensors, 

electrode-modifiers, nonlinear optical devices and pyroelectric materials, energy transfer, different order 

aggregates etc. 

 Various techniques such as Langmuir – Blodgett (LB), spin coating, Layer-by Layer (LbL) self assembly, 

suction - filtration (self-standing films) etc. can be used to prepare clay-organic hybrid films. With a suitable 

choice of molecules & film deposition techniques films can be prepared, which show improved mechanical 

stability, nonlinear optical (NLO) properties, two photon absorption (TPA), J dimer and fluorescence resonance 

energy transfer (FRET), colour switching properties etc.  
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