
4

Chapter 1 . L ite ra tu r e  Survey of Vapour-Liquid  E q u i l i b r i a . 

S‘ • Methods of  P r e d ic t ion of Vapour-Llguld 

Equilibrium  D a t a .

I .  B inary  Systems

Ca) From pure component properties  

( b) Prom pure component and mixture 

properties  to g e th er .

I I .  Ternary Systes

(a )  From mixture properties  

3 .  Thermodynamic Consistency T e s t s .

I .  Binary  Systems 

I I .  Ternary Systems

C . Correlations  of Vapour-Liquid  niquilibrium Data 

I .  Van Laar  Type Equations

I I .  Redlich-Kister  Type Equations

D . Azeotropism

I .  P r ed ict io n  o f  ^zeotropes

(a )  Thermodynamic Methods

( b) Em pirical  Methods

I I ,  S h i f t i n g  of /izeotrope tov/ards one of 

the Components.

( a )  E ffect  of Inorganic  Salts  .

( b )  E ffect  of Pressure
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^ * Experimental Techniques of V a pour-Liquid 

Equilibrium  Apparatus

(1 )  Non-circulatory D i f f e r e n t i a l  Type

( 2 )  Recircul&tory  Type

(a )  Condensate l i q u i d  return

(b )  Condensate vapour return

Chapter 2 . Apparatus

'''he simple d i f f e r e n t ia l  d i s t i l l a t i o n  type s t i l l  

and the new rec ircula to ry  eq u il ib r iu m  s t i l l  d e s ig n e d 'a r e  

described .  T heir  operating  procedures are d is c u s s e d .

No m enclature .

A ll  necessary  nomenclature is g iven .

Physical  Properties  o f  the L iq u id s  U s e d .

The d e ns it ies  and r e fr a c t iv e  ind ices  at 3o °C ,  

boiling  points at atmospheric pressure ,  l a ten t  heats of 

vaporization  at normal b o il ing  po int ,  c r i t i c a l  properties  

and dipole moments of all the pure l iq u id s  used  are given 

in tab ular  forms. All  these  properties  have been u s e d .

Ch a pt e r 3 . I 'ethylcySlohexane - Toluene  System .

This  system was used to c a l ib r a t e  the simple 

d i f f e r e n t ia l  d i s t i l l a t i o n  type s t i l l  s ince  r e l i a b l e  equili-  

brium data are available  in l i t e r a t u r e .  This system is 

often us ed  to c a l i b r a t e  d i s t i l l a t i o n  towers .  The ex peri 

mental e q u il ib r iu m  d ata  are t e s t e d  for thermodynamic . 

consistency  and are c o r r e l a t e d .
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" h i s  system does not form azeotrope .  The nevi 

proposed method also does not predict azeotrope for this  

syst em.

Chapter 4 . 3enzene - Cumene System

This system has got t e c h n ic a l  importance as Cumene 

is manufactured by a lkylat ion  of benzene with propylene.

Vapour “ 1 iquid  equilibrium  d ^ t a h a v e  been o b ta in e d  experi

mentally for the f i r s t  time .  The d?-ta are tost-ed for 

thermo dynamic consistency  and are c o r r e la t e d .

This system does not form azeotrope .  The new 

proposed method a l so does not predict a%eotrope for this  

system.

Chapter 5 . Isoamyl alcohol - Cumene System

The d if fe re n c e  in b o il in g  points of the  pure 

components of this system is not h ig h  but d i s s i m i l a r i t y  

in their  chemical structure  is marked. The system thus 

has thermodynamic importance.  Equil ibr ium  data  are 

determined experimentally  for the f i r s t  t im e .  The data 

are tested  for  thermodynamic consistency  and are  c o r r e la t e d .

T heoretical  methods predict  azeotrope fo r  this  

system. This is supported by experimental o b s e rv a t io n .

Chapter 6 . Methanol - Ilethylcyclohexane System

This  system is of extreme no n - id ea l ity  with  wide 

b o il in g  range and hence it has got thermodynamic 

importance.  The e q u i l ir b iu m  data ex perim en tally
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determined using the simple d i f fe r e n t ia l  d i s t i l l a t i o n  

type s t i l l  anc the nev  recir  d ilatory  eq u il ib r iu m  s t i l l  

designed,  a ^e presented for the f i r s t  time.  The data are 

checked for thermodynamic consistency  anfi are correlated .

mhe theoretical  methods predict azeotrope for this  

system. ,:'his is sup ported, by experimental ob serva t io n .

Jh.ilVJL?r_ Z • Methanol - Toluene S ystem

? ’-.is system has got both t echnic al and th eoretical  

import' n o e / .  A lover alcohol l ik e  methanol is often 

used to separate  aromatic hydrocarbon:' mixtures W i n

low relat ive  v o l a t i l i t y  and. ' close b o i l in g  range .  The 

non- ideality  is high and the d ifference  in  b o i l in g  points 

of the components is la rg e .

The experimentally  obtained  eq u il ib r iu m  data are 

compared v ith  .the l i t e r a t u r e  data.  - The data are t ested  

for thermodynamic consistency  and are c o r r e la t e d .

Theoretical  methods predict  azeotrope which is 

suostantiated  by experimental in v e s t ig a t io n .

^ 'a a Pt er 8 . Kethanol ~ Hethylcycl oh ex an e - T oluene  System 

The e q u il ib r iu m  data have been o b t a in e d  for the 

f i r s t  t im e .  The data are t e st e d  fo r  thermodynamic 

consistency  and are c o r r e la t e d .

This  system forms as sot rope.
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e/. dices :

I .  Explanation  of nevlypropos ed Method for the 

Fra diet ion of Binary  and Ternary a zeo tropes .

«

«

A rigorous method using  J a l in ^ a r t  and L^vis equation 

for vapour pressure of  the pure components of the system, 

Jhao 's  modified  ^edlich- Kister  correlat ing  equations for 

the binary  systems end L u ’ s point by point thermodynamic 

consistency tests  for binary systems, is proposed for t h e  

accurate prediction  o f  binary  azeotropes .  This method is 

ext on dec to ternary systems.

I I .  Explanation  of Extended -deed's Method for 

the Predict ion  of B inary  Azeotropes.

The o r ig in al  d eed 's  method is extended to polar- 

non-polar systems by taking  into account the o r ie n t a t io n  

contribution  to internal  pressure .

I I I .  Explanation  of Yoshimoto ’ s condit ion  for 

3 in ary Az eo4- r o p i c i?'o rmat i on .

Yoshimoto1s con dit ion  for  binary  a zsotro pic

formation is explained .

I V .  Explanation  of Males i n s k i 1 s Method for the 

P r e d ic t io n  of  Binary  Azeotropes .

The method is e x p la in ed .
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