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Equation of State (EOQS)
¢ The molecules have no extension in spa@\(i.e.,they
possess zero volume) a\e cO-
S
NOt®

% The molec cﬁr%ﬂgtgrmi Yith each other
preN' pad

v For this, one needs to understand the interaction forces
that exist between molecules of any substance, typically
at very short intermolecular separation distances (~5—
20Armstrong ).

v’ Intermolecular interactions are not only attractive.

v When molecules approach to distances even less than
~ 5 0r so, a repulsive interaction force comes into play
due to overlap of the electron clouds of each molecule,
which results in a repulsive force field between them. .

CHEMICAL ENGINEERING THERMODYNAMICS-I ‘



Faculty of Chemical Engineering, NEDUET

Lennard-Jones (LJ) 12/6 palr-

Intermolecular

potentiad® ¥

lot of the Lennard-Jones potentia jal>
le ction. The parameters Eta

; O
Botential P(@W\%\N e e 6 and sigma can be physically interpreted as

0

qQ—={

Intermolecular distance  gn energy parameter and a distance
parameter,respectively. As illustrated in
Figure, the energy parameter, eta, is given
by the depth of the potential well, while the
distance parameter, sigma, is given by the
distance at which attractive and repulsive

"'" Quantum mech
— should have an
— dependence on
— Position.

potentials are equal and is characteristic of

nics says the repulsion the molecular size.

exponential
When molecules approach to distances

even less than ~ 5 A or so, a repulsive
interaction force comes into play due to
\ | | overlap of the electron clouds of each

'r ! molecule, which results in a repulsive force
field between them. 6
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Van der Waals Equation of State
us
Sa\e <o RT
O"e Pigear =
_‘(Om & O-‘ lg deal Videal
e 1) | .
Now what@!ﬁ@&\uaal t‘mag&rect this ideal equation for real fluids.

Vm:tuai’ = Videu! + Vmu!ecu!es
Videai = Vactum’ - Vmu!ecu!es

Volume correction:

Videat = Vactual — b

b?

We consider simple molecule as spherical shape,

So,

Vmoiecu!e = § nr

For total molecules:
4

— 3
Vinolecules = ETH' X Ny

_ — 3
anlecuies =b= Eﬂ-r X NA 11
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