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Chapter 1. ZLiter2ture Survey of Vapour-Liguid Bguilibria.

.. Methoés of Fredicetion of Vupour-Liguid

Bquilibrium Data.

I. Binary Systems
(a) From pure component properties
(b) From pure component and mixture
properties together.
II. Ternary Systes
(a2) From mixture properties

3. Thermodynamic Consistency Tests,

I. Binary Systems
II. Ternary Systems

C. OCorrelations of Vapour-Liquid Squilibrium Lata

I. Van Laar Type iquations
II. Redlich-Kister Type Hquations

D. Azeotropism

I. Prediction of #4zeotropes
(a) Thermodynamic Methods
(b) Empiricel HMHethods
II, Shifting of lLzeotrope towards one of
the Comnponents.
(a) Bffect of Inorganic Salts

(b) Effect of Pressure



5. Gxperimentzl Techniques of Vapour-Liquig

Sguilibrium Lpparatus

(1) ion-circulatory Differential type
(2) Recirculatory Type .

(a) Concdensate liguid return

(b) Condensate vapour return

Chapter 2. Apparetus

"he simple differential distillation type still
and the new recirculatory equilibrium still designed are

described. Their operating procedures are discussed.

" lomenclature.

All necessary nomenclature is given.

Physicel ¥Yroperties of the Ligquigs Used.

The censities and refractive indices at 3V9C,
boilingz points at atmospheric pressure, latent heats of
vevorization at normal boiling point, critical properties
and dipole moments of all the pure liguids used are given

in tawular forms, All these properties have been used.

Chéapter 2, llethyvlcevglohexane - Toluene Systemn.
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"his system vas used to calibrate the simple

ntiel gdistillation +ype still since reliable equili-
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brium datez ere available in literature. This system is
often used to calibrate distillation towers. ‘“‘The experi-
mental equilibrium deta are tested for thermodynamic

consistency and are correlated.



m™his system does not form azeotrope. The nev
prososad method also does not predict azeotrope for this

systemn.

Chepter 4., 3BenZene - Cumene System

Tiris system has got technicaol importance as Cumene
is menufactured by alkylation of benzene with propylene.
Vervour-liquid equilibrium deta have been obtained experi-
mentclly for the first time., UThe data are tost-ed for
thermodynamic consistency angd are correlated.

This system does not form azeotroPe, The new
prorosed method also does not predict azeotrope fTor this

systen.

Chapter 5, Iso2myl a2lcohol - Curnene Systen

The differsnce in boiling points of the »ure
connonents of this system is not high but dissimilarity
in their chenical structure is marked. “The system thus
has therrodynanic importcnce., Sguilibrium data are
Cetermined experimentally for the first time. Yhe data
are tested for thermodynamic consistency and are correlated.
Theoretical methods predict szeotrope for this

system., This 1s supported by experimental observetion,

Chepter 6. lethanol - Methyleyclohexesne Systemn chwﬁcmq el

This system is of extreme non-ideality with wide
boiting range and hence it hes got thermodynamic

importance. The equilirbium data experimentelly



¢etermined using the simple differential cistillation

+wna still an¢ the nav recirculatory ecuilibriuvum still

[

¢rsigqned, 8re present2¢ for the first time, ‘The date are
checlied for thermodynzmic consistency andé are correlated.
"he theorztical methocds precict azeofrope for this

systen., “his 1s suprortecd by experimental observotion.

“pter 7. Hetnenol = Toluene Systen

m-is system has got bHoth tecaniczl =2ng theoretical
imvportincef, 4 lower alconol like mesthanol is often
nsed to sevarite arométic hydrocarbon - = - - - mixtures havin
low polative volotility end =~ close boilimg range. The
non-ic¢eality is high and the difference in boiling points
of the components is large.

The cexperimentally obtained equilibrium data are
comvared with the literadture data. The data are tested
for thermodyncmic consistency and #re correlated.

Theoretical methods predict azeotrope which is

substentiated by experimental investigetion.

Chopter 3. Iethanol = listhylcyclohexane = Yoluene System

The equilibrium data have been obtained for the

re tested for thermodynanic

0

first time. The data
consistaney @ncé are correlated.

This system forms 2zzotrope.
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I. 3xplznation of newyproposed liethod for the

Fraodiction of Binary and lernary #zeotrobves.

4 rigorous metihod using Jalincart End bavis equation
for vapour pressure of the pure components of the system,
Choo's modified dedlich-Kister correlating equations for
the bhinary systems anc¢ Lu's point by point thermocéynumic
consistaency tests for hinary systems, is proposed for the
accurct e prediction of hincry azeotropes. This method is

extencded to ternary systems.

1I, sxplanation of 4xtended feed's listhod for

the Prediction of Bincry ézeotropes.
The originel Reed's mathod is ext-nded 0 polar-

non=-polér systems by talkting into account the orientation

contribation to 1ntz2rnal pressure.

311, Zxplonation of Yoshimoto's condition for

2inary Azeotropic Hormation.

Toshimoto's condition for binary azcotropie

1y

ormaticn is sxplained,

Y ixplanetion of l2lesinski's HMNathod for the

Lot
L]

Prediction of Binary #zeotropes.

The method is explained,
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