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ABSTRACT 

The excess thermodynamic properties and transport properties 

are known to be extremely useful for elucidating the nature and 

strength of molecular interactions that are prevalent in liquid 

mixturns and for testing the current theories of solutions because 

of their scnsitivity to the differenc in magnitude of intermolecu-

lar forces end geometry of the component molecules. Various physico-

chmical and thermodynamic investigations on the binary liquid 

mixtures containing one polar component and the other non—polar or 

slightly polar component are described in this thesis. Wo have 

studied excess volumes, V
E
, deviations of isentropic compressibili- 

K
s and excess visocisities, E

, 
for eighteen binary mixtures 

of diethylamino (DEA), triothylaminn (TEA) and tetrahydrofuran (THF) 

with benzene, toluene, ethylbunzene, u—, m—, and p—xyiones. Wc have 

also measured excess enthalpies of mixing, HE, for some represen-

tative amino solutions to understand the energetics of the intera- 

ctions.  The nature and the degree of the interactions in the 

binary mixtures have been deduced from VE , HE, K
s 

and  results. 

The thesis is divided into seven chapters. 

Chapter I of the thesis describes briefly the current theories 

of liquid mixtures. Thio is followed by a brief discussion on the 

scoime of present investigations. 

Chapter 11 deals with the methods of purification of solvents 

and the details of experimental procedures employed for the determi-

E E 
notion of V , H  K and TI

E 
/  The experimental procedures contain s  
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the details of measurement of densities with pycnometer and the 

oscillating tube digital density meter, enthalpies using LK6 

microcalorimeter, sound velocities with ultrasonic interferometer 

and viscosities with the Ubbelohde viscometer. 

Chapter III embodies the results of V
E 
of the eighteen binary 

liquid mixtures  under investigation at 293.15  and 313.15 K. 

In order to derive a possible correlation between the strength of 

interactions with the change in size, shape and nature of the 

alkyl substituent in hydrocarbons, we have also studied the volu-

metric behaviour of TEA and THE in various other aromatic and 

aliphatic (straight chain, branched chain and cyclic) hydrocarbons 

at 313.15 K. 

The results have been analysed in the light of like N—H...N, 

like it—it , unlike N—H... it and unlike n— j interactions in DEA 

solutions; like 71-31 and unlike n— 7C interactions in TEA solu-

tions and in terms of possible charge—transfer type interaction 

between lone pair electrons on the oxygen atom of THE and ii 

electron system of aromatic hydrocarbon.  In solutions containing 

aliphatic hydrocarbons, the data have been discussed in terms of 

dispersion forces. The vE data of THE with benzene toluene, 

ethylbenzene, o—, m—, and p—xylenos are analysed in the light of 

Prigogino's average potential model coupled with Palescu's theory. - 

Chapter IV contains the H
E 

of some selected binary liquid 

mixtures containing DEA and TEA at 313.15 K. The results have 



been discussed in the light of various like and unlike interactions 

as mentioned above. 

In Chapter V, the results of deviations of isentropic compres-

sibilities, Ks, for the eighteen binary mixtures under considera- 

tion over the entirecomposition range are given at 293.15 K. The 

results of K  are used to study the departure from ideal behaviour 

and to determine the strength of interactions between the component 

molecules as K
s values are sensitive, to change in from volume. 

Chapter VI describes the n
E 
results for the binary mixtures 

under investigation at 293.15, 303.15 and 313.15 K. 11E and the 

*E 
molar Gibbs free energy for activation of flow,  obtained from 

experimental viscosity data have been used to study the strength 

of interaction between component molecules. The viscosity data 

have been fitted into a single parameter empirical equation and it 

was found that the viscosities of binary liquid mixtures can be 

calculated from the knowledge of the viscosities of purl components 

with reasonable accuracy. 

The summary of the thesis is given in Chapter VII.- 
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