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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#19
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The thermodynamic mixing  |Excess properties Solutions

Ideal properties of  mixing

Excess functions, XE,

XE = X real  X ideal 

 is a dimensionless parameter that is a 

measure of  the energy of  AB interactions 

relative to that of  the AA and BB interactions.

Real properties of  mixing
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HE = H real  0

HE > 0
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The thermodynamic mixing  |Excess properties Solutions

Excess functions, XE,

XE = X real  X ideal 

Phase Separation

∆𝐺𝑚𝑖𝑥 > 0

Composition

Phase 1

Composition

Phase 2
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The thermodynamic mixing

Coligative Properties

3. depression of  freezing point;

(arising from the presence of  a solute in  a solvent)

molality, b, in the solution

2. elevation of  boiling point;

molality, b, 

A solution of  1 molal (b=1) > 

- 1.86 K of  boiling point increase

- 0.51 K of  freezing point decrease  
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The thermodynamic mixing

Solubility

If   T= Tf
> XB= 1

Total Solubility
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The thermodynamic mixing

Osmotic pressure

The osmotic pressure, , 

pressure that must be applied to the solution to stop the influx of solvent.

van ’t Hoff equation:
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The solvent activity

The quantity aA is the activity of  A, a kind of  ‘effective’ mole fraction,
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The solvent activity

The quantity aA is the activity of  A, a kind of  ‘effective’ mole fraction,

Hipotetical aA activity

For activity coefficient = 1 

Raoult´s Law Henry´s Law
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The quantity aA is the activity of  A, a kind of  ‘effective’ concentration,

The activities of  ions in solution

Activities of  ions in solution

mean activity coefficient

geometric mean of  the individual coefficients
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The quantity aA is the activity of  A, a kind of  ‘effective’ concentration,

The activities of  ions in solution

Debye–Hückel theory of  ionic solutions

Describes a tendency for anions to be found around cations, and of  

cations to be found around anions 

The chemical potential, central ion is lowered as a result of  its 
electrostatic interaction with its ionic atmosphere.

Debye–Hückel limiting law

ionic

strength

A = 0.509 for an aqueous solution at 25°C


