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(PHASES OF MATTER AND SOLUTIONS)
2+1)
DETAILED DESCRIPTIN
1.PHASES OF MATTER

Phases of matter: The gas phase: types of movement (translational, rotational, vibrational),
Kinetic theory of gases, Maxwell distribution, speeds and kinetic energy and effect of
temperature, collisions between molecules and on walls, diffusion and effusion, mean free path,
thermal conductivity, collision frequency.

Theliquid phase: types of matter particles, polarity and polarizability, kinetic theory of
liquids, intermolecular forces (between ions, between ions and dipoles, between dipoles,
between ions and nonpolar particles, between dipoles and nonpolar particles, between nonpolar
particles, London dispersion forces, hydrogen bonding), van der Walls forces, properties of
liquids (surface tension, cohesive and adhesive forces an capillary action, viscosity,
vaporization and vapor pressure, enthalpy of vaporization, boiling, solidification/freezing,
enthalpy of solidification/freezing).

The solid phase: kinetic theory of solids, crystalline solids (crystals, role of x-ray, ionic
crystals, covalent crystals, atomic and molecular crystals, metallic crystals), amorphous solids.
The phases equilibrium: heating and cooling curves and thermal changes, solid-liquid
equilibrium, solid-gas equilibrium, liquid -gas equilibrium, equilibrium between the three
phases (phase diagram of carbon dioxide and water),the triple point, the critical point>

2.SOLUTIONS

Thermodynamics of solutions: molar partial quantities, chemical potential, mixing.
Nonelectrolytic solutions: ideal solutions, colligative properties, real solutions, solvent and
solute activities.

Electrolytic solutions: hydration of ions, Born model Debye-Huckel model for ionic
atmosphere ions, determination of activity coefficient, application of Debye-Huckel theory on
solubility and dissociation.

Electrolytic solutions: hydration of ions, Born model Debye-Huckel model for ionic
atmosphere ions, determination of activity coefficient, application of Debye-Huckel theory on
solubility and dissociation.

Transport properties of electrtolytic solutions: conductance, conductivity, molar
conductance, independent ionic conductance, ionic mobility, transport number, ionic
conductance and forces between ions, diffusion and transition, Fick's law, diffusion and
transport.

EXERSISES: Two hoursweekly

TEXTBOOKSAND REFERENCES:
P. W. Atkins, General Chemistry
Karen Timberlake, Chemistry
William L. Masterton et al, Chemical Principle
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EVALUATION:

Two midterm exams (40 grades) + A final exam (60 grades) = 100 grades

(PHASESOF MATTER AND SOLUTIONS)
2+1)

BRIEF DESCRIPTIN

1. PHASESOF MATTER:
The gas phase: Kinetic theory of gases, speeds and kinetic energy and effect of temperature,
collisions, molecular properties. The liquid phase: Kinetic theory of liquids intermolecular
forces between ions different particles, vaporization and solidification, properties of liquids.
The solid phase: Kinetic theory of solids, crystalline and amorphous solids. The phase’s
equilibrium: Heating and cooling curves and thermal changes, equilibrium between two
phases and between the three phases, phase diagram.

2. SOLUTIONS:
Thermodynamics of solutions: molar partial quantities, chemical potential, mixing.
Nonelectrolytic solutions: ideal and real solutions, colligative properties, real solutions,
solvent and solute activities. Electrolytic solutions: hydration of ions, Born model, Debye-
Huckel model, activity coefficient, application of Debye-Huckel theory on solubility and
dissociation. Transport properties of electrolytic solutions: electrolytic conductance, ionic
mobility, transport number, diffusion, transition, transport.

EXERSISES: Two hoursweekly

TEXTBOOKSAND REFERENCES:
P. W. Atkins, General Chemistry
Karen Timberlake, Chemistry
William L. Masterton et al, Chemical Principle
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EVALUATION:

Two midterm exams (40 grades) + A final exam (60 grades) = 100 grades
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