CEN 207 Physical Chemistry
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Atkins’ Physical Chemistry, Peter Atkins, Julio de Paula, James Keeler, 11t

Edition, Oxford University Press.
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Text book: Atkins' Physical Chemistry, Peter Atkins, Julio de Paula, James Keeler, 11th Edition, Oxford University Press.
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Physical Transformation of Pure Substance

The slopes of phase boundaries;

At equilibrium,

du(a) = du(p)
dG(a) = dG(B)
Vm(a)dp o Sm(a)dT = Vm(ﬁ)dp o Sm(ﬂ)dT

V., and S_: molar volume and entropy. From this equation

[Sm(ﬁ) _ Sm(“)]dT — [Vm(ﬁ) _ Vm(“)]dp
AprsSAT = AgyrsVdp

Text book: Atkins' Physical Chemistry, Peter Atkins, Julio de Paula, James Keeler, 11th Edition, Oxford University Press.



Physical Transformation of Pure Substance

@ — BersS Clapeyron equation
dT ~ AV PN e

dT . AtrsV

dp AtrsS

The Clapeyron equation is an exact expression for the slope of tangent to the phase boundary ant

any point and applies to any phase equilibrium of any pure substance.

AtrsH

Remember AtTSS —
Ttrs

Text book: Atkins' Physical Chemistry, Peter Atkins, Julio de Paula, James Keeler, 11th Edition, Oxford University Press.



Physical Transformation of Pure Substance

The liquid-vapour boundary
dp _ AysS

dT  ApgV

AprsH

Tirs

AprsS =

dp . A¢rsH N @_ AvapI'I
dT ~ TA,.V dT ~ TAyg,V

slope of liquid—vapour
boundary

RT
DNpapV = Vip(g) = ~ (perfect gas)

d_p _ AvapH _ pAvapH
dT T (ﬂ) RT?
p

Text book: Atkins' Physical Chemistry, Peter Atkins, Julio de Paula, James Keeler, 11th Edition, Oxford University Press.



Physical Transformation of Pure Substance

Remember: dx/x = dInx; dp/p=dlnp

dlnp_AvapH Clasi cl .
T = Rz asius apeyron equation

Text book: Atkins' Physical Chemistry, Peter Atkins, Julio de Paula, James Keeler, 11th Edition, Oxford University Press.



To start the topic “Chemical equilibrium”:

In this context; The topics to be taught are as follows:

 The equilibrium constant,
 The response of equilibria to conditions,
1 Electrochemical cells,

 Electrode potentials

Text book: Atkins' Physical Chemistry, Peter Atkins, Julio de Paula, James Keeler, 11th Edition, Oxford University Press.



