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Physical Chemistry
... iremos explorar, refletir, aprender ?..

Area of chemistry concerned with the application of the techniques and theories of physics to the study of chemical systems.

Lecture#15
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Physical transformations of   pure substances
CHAP . #4

EoS
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Physical transformations of   pure substances CHAP . #4

Pressure change
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Physical transformations of   pure substances

CHAP . #4

Clapeyron equation

Phase_ Phase_

Vm () Vm()

Sm () Sm()

Phase equilibrium !

G (p,T) =G (p,T)

dG (p,T) = dG (p,T)

Shape of  the curve!
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Physical transformations of   pure substances CHAP . #4

Clapeyron equation

fusV = Vm (l) - Vm(s)

fusS = fusH / Tfus

fusS = Sm(l) - Sm(s)

Solid -Liquid ..condensed phases

fusV
Could be positive

or negative!!

Slope could be positive

or negative!!
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Physical transformations of   pure substances CHAP . #4

The liquid–vapour boundary
Clapeyron equation

Clausius–Clapeyron equation

(liquid (or solid) /gas)

p

p*

T* T

or Solid

Liquid–Vapour and Solid–Vapour

phase boundaries
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Gibbs–Helmholtz equation

𝜕

𝑇

𝐺

𝑇 𝑝
=

𝐻

𝑇
− 𝑑𝑆

𝐺 = 𝐻 − 𝑇𝑆

𝐺

𝑇
=

𝐻

𝑇
− 𝑆

The Gibbs–Helmholtz equation∆𝐺 = ∆𝐻 − 𝑇∆𝑆

∆𝐺/𝑇 = ∆𝐻/𝑇 − ∆𝑆

∆𝐺 = −𝑅𝑇𝑙𝑛(𝑝)

∆𝐺/𝑇 = −𝑅𝑙𝑛(𝑝)
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Physical transformations of   pure substances CHAP . #4

The liquid–vapour boundary

p

p*

T* T

benzene

Clausius–Clapeyron equation

(liquid (or solid) /gas)

benzene

with p* = 101 kPa. (1 atm)

The result is 12 kPa. The experimental value is 10 kPa. (0.1 atm)
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First & Second ORDER Phase transitions 

First-order phase transition

A transition for which the first derivative of  the , with respect to 

temperature is discontinuous

Second-order phase transition the first derivative of  , with 

respect to temperature is continuous but its second derivative is 

discontinuous.

e.g… fusion, vaporization ..etc

e.g… some …..   solid- solid  ..etc
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First-order phase

Second-order

e.g… fusion, vaporization ..etc

e.g… some …..   solid- solid  ..etc

First & Second ORDER Phase transitions 



DQB. FCUP  Luís Belchior Santos  | 2024

First & Second ORDER Phase transitions 
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Sample: AI246_[Bnmim]C2F4HSO3
Size:  9.2500 mg
Method: StandardIL_(-90_20m)_05_(130_10
Comment: AI246_[Bnmim]C2F4HSO3

DSC
File: I:...\AI246_[Bnmim]C2F4HSO3.001
Operator: PS
Run Date: 2013-03-27 22:51
Instrument: DSC Q1000 V8.2 Build 268

Exo Up Universal V4.0C TA Instruments

Tg Glass transition
Tcc Cold crystalization

Tm melting

IL,  [Cnmim[PF6]

Second-order


