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ABSTRACTS 

ILs are receiving increased attention from both academia and industrial research 

communities due to their unusual features. Many chemical processes demonstrate 

effects and outcomes that are very different within a milieu constituted of only ions as 

opposed to molecular solvent. Almost every named chemical reaction has been 

reported in ILs. ILs also show increased applicability in a variety of analytical 

methodologies encompassing electroanalysis, separation, extraction, spectrometry, and 

sensing. The recent investigations on ILs are partly due to their potential 

environmentally-benign nature. 

Recent studies by numerous researchers, including our own group, have 

demonstrated the potential of ILs in altering the behavior of dyes and probes. The 

hypothesis that ILs and aqueous ILs afford altered (and perhaps unusual) outcomes 

towards dye aggregation and probe behavior is tested in this thesis. With the help of these 

studies, different patterns of aggregation and prototropic behavior along with the modes of 

different solute-solvent and/or solvent-solvent interactions present in IL-based solutions 

have been unveiled effectively. The thesis also provides insights into the role of the solutes 

in exploring the physicochemical properties of the IL-based solutions. 

The chapter titled "Aggregation Behavior of meso-Tetrakis(4-sulfonatophenyl) 

porphyrin (TSPP) in a hydrophilic IL [bmim] [BF4] and its aqueous mixtures" is divided 

into two parts. The first part describes that the addition of low amount of [bmim] [BF4] to 

an aqueous solution of TSPP favors the formation of J-aggregates at low solution pH; 

further increasing the amount of [bmim] [BF4] leads to destabilization of these aggregates. 

Addition of IL to higher pH solutions favors the formation of the TSPP-[bmim][BF4] 
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complex. The second part details the aggregation and photophysical behavior of TSPP in 

neat [bmim] [BF4] and in the presence of aqueous HCI. The addition of aqueous HCl results 

in the efficient formation of J-aggregates of TSPP within neat [bmim] [BF4]. An increase in 

the formation of aggregates is observed with increase in the strength of aqueous HCl as 

well as increase in the TSPP concentration. The chapter titled "Prototropism of Fluorescein 

within Neat and Aqueous Mixtures of Ionic Liquid" deals with the study of the behavior of 

fluorescein in IL [bmim] [BF4] and its water mixtures. Several important outcomes are 

obtained from the study of the prototropic behavior of fluorescein in IL [bmim][BF4]-

based solutions. The addition of IL [bmim] [BF4] causes the lactonization of the fluorescein 

at lower pH while no such effect is observed at higher pH. In neat [bmim] [BF4], no 

absorbance and fluorescence is observed due to the presence of neutral form of fluorescein. 

Addition of buffer to IL [bmim] [BF4] causes conversion of the neutral form to the different 

forms which depends upon the pH of the added buffer. The solvatochromic behavior of the 

dianion species of the fluorescein is also studied. The emission from the cationic species of 

the fluorescein is observed in the presence of IL [bmim] [BF4] within dilute HCl which is 

otherwise to be observed only from highly concentrated HCl or H2SO4 solution. 

The chapter (Behavior of various dyes and probes within dilute aqueous IL 

solutions) presents interesting outcomes of IL addition to aqueous dye solutions. The first 

part of the chapter describes the precipitation and re-dissolution of cationic dyes within 

dilute aqueous IL solutions. It is observed that the addition of only —1.7 wt% of ILs 

[bmim] [BF4] and [bmim] [PF6], respectively, to aqueous solutions of six popular cationic 

dyes results in the quantitative precipitation of each dye from its aqueous solution. The 

unusual outcome of dilute aqueous solutions of [bmim] [PF6] prompted us to investigate 
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certain physicochemical properties of this solution. With considerably modified 

physicochemical properties, dilute aqueous IL solutions may find use in a variety of 

chemical applications. Specifically, we have measured important physical properties, such 

as the density, viscosity, and refractive index of dilute aqueous [bmim] [PF6] with up to 2 

wt% IL and found these properties to be significantly different from those of pure water. 

The Chapter (Fluorometric assay of water within ILs) deals with fluorometric estimation of 

small amounts of water within ILs. It is well known that water is one of the impurities 

present in ILs due to the hygroscopic nature of most of these neoteric solvents. The 

stability and physicochemical properties of ILs are highly affected by the presence of 

water. Water detection and estimation in several ILs is carried out using two fluorescence 

probes, DMABN and pyranine. Fluorescence emission behaviors of pyranine and DMABN 

are found to be considerably different with trace amount of water in ILs. Changes in the 

emission behaviors with varying amount of water provide the means for water estimations. 

Chapter titled `Conclusions and future prospects' presents the conclusions drawn 

from the overall investigation. In brief, it is concluded that ILs used in our studies are 

unique in affecting behavior of dyes and probes in their aqueous solutions. Further, it is 

emphasized that the photophysical behavior of probes and dyes in IL-added systems is 

different than that in conventional organic solvents. All-in-all, the findings of this work 

will help understand the different types of molecular-level interactions within IL-based 

systems and could be of potential use to both academia and industry. 
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