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The seed money received under RUSA 2.0 has been utilized for research work proposed in 

the project proposal. The salient features of the work done are discussed below: 

1. Experimental data of density (ρ), viscosity (η) and speed of sound (u) at seven 

temperatures from (293.15-323.15) K with an interval of 5K has been determined for 

the binary systems: Tridecane + 1-pentanol, Tridecane + 2-methyl -1-butanol and 

Tridecane + cyclopentanol over entire range of composition. Excess parameters such 

as excess molar volume (𝑉𝑚
𝐸), deviations in viscosity (∆𝜂), excess isentropic 

compressibility (𝜅𝑠
𝐸) and excess Gibbs free energy of activation of viscous flow (∆𝐺∗𝐸) 

have been computed and correlated using Redlich Kister polynomial equation. The 

weakening of intermolecular hydrogen bonding existing among alcohols due to 

prevailing dispersive interactions among non-polar regions of binary system have been 

interpreted in terms of various derived thermodynamic parameters. The 𝑉𝑚
𝐸   values have 

been found to be positive while ∆𝜂 values have been found to be negative for studied 

binary systems at various temperatures. The positive 𝜅𝑠
𝐸 values for all the three binary 

system reveals the extent of compactness of mixtures, but these values are found to be 

negative after 0.5 mole fraction (𝑥1) for Tridecane + Cyclopentanol system. Such 

investigations are essential for design and better performance of hydrocarbon fuels.   
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2. Experimentally density (ρ), viscosity (η) and speed of sound (u), have been measured 

for L-Histidine in aqueous ionic liquid 1-butyl-3-methylimidazolium tetrafluoroborate 

([C4mim][BF4]) solutions at different temperatures ranging (293.15-318.15) K. Using 

examined data various volumetric, viscometric and compressibility parameters, i.e. 

apparent molar properties ( , ), limiting apparent molar properties ( , ), 

transfer properties ( , , ) and viscosity coefficients A and B  have been 



computed, which are used to investigate the precious information about the complicated 

phenomenon undergoing between ionic liquid [C4mim][BF4]  and the head/side chain 

cluster of amino acid. Based on co-sphere overlap model variety of intermolecular 

interactions prevailing in the ternary solutions have been enlightened along with the 

structure making/breaking nature of solute using Hepler’s constant and temperature 

derivative of B-coefficients (dB/dT).  

 

Journal of molecular liquids, 303 (2020) 112596 

 

3. The effect of ionic liquid 1-butyl-3-methylimidazolium tetrafluoroborate 

([C4mim][BF4]) (IL) on the thermophysical performance of amino acid (aa) has been 

examined by using viscometric, volumetric and acoustic approach. In such approach 

viscosity, density and speed of sound has been quantified experimentally for L-leucine 

in aqueous IL (0.0207, 0.0403, 0.0611) mol kg-1 solution at various temperatures 

(293.15-318.15) K to appraise the different parameters i.e. apparent molar properties (

, ), limiting apparent molar properties ( , ), limiting apparent molar 

transfer properties ( , , ), viscosity coefficients A and B and hydration 

number ( ). The resulting data of evaluated parameters are resolved on the basis of 

co-sphere overlap model, which explain the existence of different intermolecular 

interactions in the system and positive transfer values signify the dominance of ionic-

hydrophilic interactions. Moreover the structure making/breaking character of solute is 

deciphered by the temperature derivative of viscosity B-coefficients (dB/dT) and 

Hepler’s constant. 



   

         Journal of chemical thermodynamics, 2106696 (2021) 

  

4. From the measurements of density, (ρ) and speed of sound, (u), the intermolecular 

interactions of D-maltose monohydrate and D-lactose monohydrate with trisodium 

citrate (TSC) have been explored in aqueous medium at temperatures, T = (293.15-

313.15) K, pressure p = 0.1 MPa. From the experimental density measurements, 

apparent molar volume ( ), limiting apparent molar volume ( ) and limiting 

apparent molar volume of transfer ( ) have been determined for various solutions 

of maltose and lactose in aqueous TSC. In addition, using experimental speed of sound 

data, apparent molar isentropic compressibility ( ), limiting apparent molar 

isentropic compressibility ( ) and partial molar isentropic compression of transfer 

( ) have been calculated. Further, apparent molar expansibility ( ), Hepler's 

constant values and hydration number (nH) have been assessed to contribute 

the interpretations received from the acoustic and analysis. The assessed outcomes were 

construed in terms of diverse intermolecular interactions present in the ternary systems 

(saccharides+ water + TSC) through a co-sphere overlap model. From the Hepler’s 

constant structure breaking nature of the solute have been confirmed. 

   Chemical Thermodynamics and Thermal Analysis, 6 (2022) 100051. 

 

 

5. From the density (q), speed of sound (u) and viscosity (g) measurements, the 

interactions of glycine, glycylglycine and glycylglycylglycine with antidepressant drug, 

nortriptyline hydrochloride have been investigated in aqueous medium at temperatures, 

T = (293.15–313.15) K and experimental pressure p = 0.1 MPa. From the experimental 

293.15

298.15
303.15

308.15
313.15

318.15

105
106
107
108
109
110
111
112



density measurements, apparent molar volume, limiting apparent molar volume (Vo U) 

and partial molar volumes of transfer, have been determined for various solutions of 

glycine, glycylglycine and glycylglycylglycine in aqueous nortriptyline hydrochloride. 

In addition, using speed of sound data, apparent molar isentropic compression, limiting 

apparent molar isentropic compression and partial molar isentropic compression of 

transfer have been calculated. Pair and triplet interaction coefficients are also 

determined from values using McMillan-Mayer theory. Further, apparent molar 

expansibility and Hepler’s constant values have been evaluated to assist the 

interpretations earned from the volumetric and acoustic analysis. The viscosity 

coefficients A and B, viscosity B-coefficient of transfer (Btr) and temperature 

derivative of B-coefficients (dB/dT) have been determined from viscosity data. The 

results were interpreted in terms of different kinds of intermolecular interactions present 

in the ternary systems (amino acid/pep tides + water + nortriptyline hydrochloride) 

through a co-sphere overlap model. The Hepler’s constant and temperature derivative 

of B-coefficients (dB/dT) confirms the structure breaking nature of the solute. 

 

                   Journal of Molecular Liquid, 354 (2022) 118760 

6. In the present work, we attempt to study the interaction between the DPH drug and 

three imidazolium ionic liquids in aqueous medium via a volumetric and acoustic 

approach. The apparent partial molar volume (Vϕ) and the partial molar isentropic 



compressibility (Kϕ) were evaluated from experimental density and acoustic data, 

respectively. It was found that both these quantities showed an enhanced trend with 

increasing ionic liquid concentration in all of the ternary systems. Moreover, the 

interactions between DPH and the ionic liquids were strengthened with increasing ionic 

liquid concentrations. Also, these interactions increase with the increase in size of the 

alkyl chain length of the ionic liquids. There occur strong solute− solvent interactions 

in the ternary system, which is confirmed by the derived partial molar properties of 

transfer. The Helper’ s constant (∂Eϕ o /∂T)P calculation finally concludes DPH as a 

structure maker, and its structure-making behavior increases with increasing ionic 

liquid concentrations. From the UV data, a general increase in the intensity of the 

absorption maxima with the increase in ionic liquid concentrations and with the 

addition of a small amount of DPH is observed. Further, a hypsochromic shift is 

observed with the addition of a small amount of DPH in aqueous ionic liquid solution, 

which indicates that the solute− solvent interaction is prevailing in the ternary system. 

Finally, the present results confirm the presence of strong ionic− hydrophilic and 

hydrophilic−hydrophilic interactions between the DPH molecules and the ionic liquids, 

and the comprehensive behavior of these interactions in getting more stronger with the 

increase in size of the alkyl chain length of the ionic liquids. 

 

ACS Omega, 6 (2021) 22655-22671 
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