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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#20
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The solvent activity

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

Activity coefficient

mean activity coefficient
geometric mean of  the individual coefficients

Activities of  ions in solution
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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

activity coefficient < 1 

activity coefficient > 1 
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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
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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 limiting law

ionic

strength
A = 0.509 for an aqueous solution at 25°C
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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 limiting law

ionic

strength

A = 0.509 for an aqueous solution at 25°C
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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 limiting law ionic

strength

A = 0.509 for an aqueous solution at 25°C

The extended Debye–Hückel law

B and C are dimensionless constants B  Related with the closest approach of  the ions, 

C is best regarded as an adjustable empirical parameter.
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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 limiting law

Ionic strength

The extended Debye–Hückel law

An experimental test of  the

Debye–Hückel limiting law.

Gibbs–Duhem equation can also be used to 

estimate the activity coefficient of  the solute
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Phase diagrams
P.W. Atkins  CHAP. #6

Phase

state of  matter that is uniform throughout

• chemical composition 

• physical state
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Phase diagrams P.W. Atkins  CHAP. #6

Constituent of  a system 

chemical species (an ion or a molecule) that  is present

Mixture of  ethanol and water has 2  constituents

A solution of  sodium chloride has 3 constituents: 

water, Na+ ions, and Cl− ions
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Phase diagrams P.W. Atkins  CHAP. #6

Component is a chemically independent constituent of  a system.  C

Minimum number of  independent species necessary to define the  composition of  all the phases present in the system.

e.g. mixture of  ethanol and water

2 Constituents  - 2 component system (C = 2  - 0 = 2)

Aqueous NaCl

Constraints= Charge balance,   |Na+| = |Cl |

C = 2  = 3 (Constituents)  1 (constraints) = 2

# component = # Constituents    # constraints system 

Constraints= Massa balance…chemical reaction

C = 2  = 3 (Constituents)  1 (constraints) = 2


