
THERMODYNAMIC STUDIES OF BINARY MIXTURES 

OF POLAR AND NONPOLAR LIQUIDS 

Shruti K. Shil 

Thesis submitted to Indian Institute of Technology, Delhi 

in partial fulfilment of the degree of 

Doctor of Philosophy 

197)-1- 



To My Parents 



ACKNOWLEDGEMENT S 

I wish to express my deep sense of gratitude to 

Professor P.K. Katti and Professor V. Ramakrishna for 

suggesting the problem and encouraging me at the initial 

stages. Ey thanks are due to Dr. L.M. Tiwari for valu-

able guidance, constructive criticism and helping me to 

finalize and submit the thesis. Thanks are also due to 

Dr. 0. Prakash for the cooperation and help rendered by 

him. 

I am also thankful to Professor M.S. Sodha, Dean 

of Post-Graduate Studies and Research, Professor K.L. 

Chopra, Dean, Faculty of Science and Professor C.L. Mehta, 

Head of the Department of Physics, for providing me 

facilities in the department and for their constant 

stimulation durihg the investigation. 

It is a great pleasure to acknowledge the coopera-

tion of Mr. D.K. Pandya during the preparation of thesis. 

My thanks are due to Mr. V.N. Sharma for efficient typing 

of the thesis and Mr. N. S. Gupta for preparing the diagrams. 

special thanks go to author's wife for her 

inspiration. 

-k'•.fakl-i 	S 
(Shruti K. Shil) 



CONTENTS 

Page 

PREFACE 
	

i-ix 

CHAPTER I - THERMODYNAMICS OF BINARY MIXTURES 

1.1. Introduction 

1.2. Thermodynamics of Mixtures 

1:3. Statistical Thermodynamics of 

1 

1 

3 

Mixtures Ow... air.... 12 

1.4. Guggenheim Quasi-Crystalline 

Model 	 15 

1.5. Intermolecular Forces in Mixtures 

and Excess Functions 	 19 

References 	 25 

CHAPTER II - VAPOUR LIQUID EQUILIBRIA OF BINARY 

MIXTURES OF METHYL ALCOHOL AND CARBON_ 

TETRACHLORIDE 	 26 

2.1. Introduction 	 26 

2.2. Computation of Boiling Points for 

Binary Mixtures from Quasi- 

Crystalline Relations 	 27 

2.3. Results and Discussion 	 31 

References 	 31+ 



• 

CHAPTER III - ISOTHERMAL COMPRESSIBILITMS OF PURE 

LIQUIDS (i) BENZENE (ii) CARBONTETRA-

CHLORIDE'(iii) METHYL ALCOHOL (iv) ETHYL 

Page , 

ALCOHOL, AND (v) ISO-PROPYL ALCOHOL -- 35 

3.1. Introduction 35 

3.2. Experimental 39 

3.3. Results 50 

3.4. Discussion 62 

References 68 

CHAPTER IV - EXCESS VOLUMES AND ISOTHERMAL COMPRESSI_ 

BILITIES OF BINARY MIXTURES CONTAINING 

POLAR AND NONPOLAR LIQUIDS' 70 

4.1. Introduction 70 

4.2. Experimental 74 

4.3. Results of the Compressibility 

Measurements 83 

4.4. Results of Density Measurements-- 88 

4.5. Discussion and Conslusions 101 

References 105 

CHAPTER V - VISCOSITIES OF BINARY MIXTURES CONTAINING 

POLAR AND NONPOLAR LIQUIDS 	 ■■■ .••■ 106 

5.1. Introduction 106 

5.2. Theoretical Approach 110 

5.3. Experimental 111+ 

5.4. Results 117 

5.5. Discussion and Conclusions 132 

References 	_ - 137 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

