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ABSTRACT

The sxcess thermodynamic properties and transport propertiss
are known to be extremely useful for elucidating the nature and
strength of molécular interactions that are provalent in liquid
mixtures and for testing tHw currnnt thmories of snlutions becauss
of their scnsitivity to ths differnrnce in magnitude of intermolecu~-
lar foreces and gronutry of the compan-snt molecules. Various physico-
chamical and thermodynamic investigations on  the binary liguid
mixtur~s containing ons polar componsnt and the other non-polar or
slightly polar componsnt ars described in this thnsis. ' Us have
studind axcrss volumes, UE, deviations of isontropic compressibili-~
tivs, KS, and excess visocisitins, nE, for eightes=n binary mixturos
of diethylamine (DEA), tricthylamine (TEA) and tetrahydrofuran (THF )
with benzenr, tolurne, ethylbenzena, 0=, M=, and p-xylenas. We have
also measurnd mxcess enthalpirs of mixing, HE, for sems represan-
tative amino solutions to understand the energetics of the intera-
ctions. The nature and the degres of tihe interactions in the
binary mixtures hava basn deducad from VE, HE, KS and T]E results.

The thoasis is divided into seven chapters.

Chaptar I of the thesis describes briafly the current throrins
of liguid mixtur~s. This is followad by a brinf discussion on tho
scopa of prasont investigations.

Chapter II dnals with the mathods of purification of soluents
and th2 dntails of oxparimental procodurns amployad for the deotermi-

nation of UE, HE, K8 and nE. The exporimental procedurms contain
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the details of measurement of densities with pycnomzter and the
oscillating tubs digital density meter, enthalpies using LKB
microcalorimeter, sound velocities with ultrasonic interferomster

and viscositiess with the Ubbelohde viscometer.

Chapter III embodies the results of UE of the eighteen binary
liquid mixtures under investigation at 293.15 and 313.15 K.
In order to derive a possibla correlation between the strength of
interactions with the chang® in size, shape and nature of the
alkyl substituent in hydrocarbons, we have also studied the volu-
metric behaviour of TEA and THF in various other aromatic and
aliphatic (straight chain, branched chain and cyclic) hydrocafbuns

at 313.15 K.

The results have been analysad in the light of like N-H...N,
like =7 , unlike N-H... 7 and unlike n- 3 interactions in DEA
solutionsy like m—1 and unlike n- T interactions in TEA solu-
tions and in terms of possible Charge-~transfer type interaction
betwensn lone pair electrons on the oxygen atom of THF and g~
eloctron system of aromatic hydrocarbon. In solutions containing
aliphatic hydrncarbons, the data have been discussed in terms of
dispersion forcns. The VE‘data of THF with benzene, toluene,
athylbenzene, o-, m-, and p-xylanes are analysed in the light of

Prigogine's average pot=ntial model coupled with Balescu's theory .

Chapter IV contains the HE of somm selectmd binary liquid

mixtures containing DFA and TEA at 313.15 K. The rosults have
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been discussed in the light of various like and unlike interactions

as mentioned aboun.

In Chapter V, the results of deviations of isentropic comprrs—
Sibilities,!%, for tha eightenn binary mixtures under considera-
tion over the entir= composition rangs are given at 293.15 Ko The
rasults of ﬁs are used to study the departure from ideal behaviour
and to determine the strength nf intoractions between the component

molecules as i% values ars sansitive to change in fres volume.

Chapter VI describes the nE results for the binary mixtures
under investigation at 293.15, 303.15 and 313.15 K. nE and the
molar Gibbs free energy for activation of flouw, G*E, obtained from
experimental viscosity data have been used to study the strength
of interaction betweezn component moleculss. The viscosity data
have bsen fittad into a single parameter empirical equation and it
was found that the viscosities of binary liquid mixtures can be
calculatad from the knowledge of the viscosities of purn compon®nts

with reasonable accuracy.

The summary of the thesis is given in Chapter VII.



CHAPTER

CHAPTER

I

I.1

I.2.1
I.2.2

1.2.3

II
II .1
IT1.2

I1T.2.1

CONTENTS

.

‘Certificate

Acknowledgement

. Abstract

INTRODUCTION

Intermolecular Potential

Theories of Solutions

Corresponding State Theories

Flory's Theory

Regular Solution Theory

Huggins Model

Significant Liquid Structure Theory
Principle of Congruence

Theory of Associated Mixtures
Scope of Present Investigations
References

EXPERIMENTAL METHODS
Purification of Solvents

Experimental Technigues

Volumms of Mixing

Pagse

ii

vii

15
19
22
23
- 23

25
27
31
40
40

42

42



CHAPTER

CHAPTER

II.2.2

I11.2.3

11.2.4

III

IIT.1

II1I.2

III.2.1

IIT.2.2

ITI.2.3

IV

V.1

V.2

Enthalpies of Mixing

Isentropic Compressibilities of Mixing

Viscosities of Mixing

Tables
Figures

Referances

VOLUMES OF MIXING
Introduction

Results and Discussion
Diethylamine Solutions
Tristhylamine Solutions'
Tetrahydrofuran Solutions
Tables

Figures

Referencaes

ENTHALPIES OF MIXING
Introduction

Results and Discussion
Tables

Figures

References

Page

50
54

57

69

T4

76
76
78

80

36
96
116

129

132
132
133
138
140

144



vi

Page
CHAPTER v ISENTROPIC COMPRESSIBILITIES 146
Ve Introductiaon | 146
V.2 Theoretical Relations 146
V.3 Results and Discussion 149
Vo3 Diethylamine and Triethylamine 149
Solutions
Ve3.2 Tatrahydrofuran Solutions 152
Tables 154
Figures - 1859
Referances 163
CHAPTER VI VISCOSITIES OF BINARY LIQUID MIXTURES 167
VI Introduction 167
VIa2 Theoretical Relations 168
VI.3 Results and Discussion 171
VIe3.1 "Amine Solutions 172
VI.3.2 Tetréhydroﬁuran Solutions 175
Tables 181
Figures 205
References 215
CHAPTER VII SUMMARY 217
List of Publications 224

Bio-data 225



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

