BABYLON UNIVERSITY
COLLEGE OF SCIENCE

CHEMISTRY DEPARTMENT
ADVANCED PHYSICAL CHEMISTRY

COURSE SYLLABUS-FIRST SEMSTER
 2011-2012
PH. D.  PROGRAM

Instructor: Prof. Dr. Falah Hassan Hussein
E-mail: drfalahhassanbsc2011@gmail.com
Class times: Thursdays - 08:30 - 10:30 a.m.

Location: Seminar Room, Chemistry Department.
Office Hours: Mondays 10:00 a.m. - 12:00 p.m., Wednesdays 10:00 a.m.-12:00 p.m.,  or by prior arrangement. 
Texts:

 1- Atkins’ Physical Chemistry, 8th Ed., Peter Atkins and Julio de Paula (W. H. Freeman & Co., New York, 2006). Accompanying Student's Solution Manual is highly recommended. 
2- Elements of Physical Chemistry, Atkins (2001), W.H. Freeman & Co., 3rd Edition.
3- Principles of Thermodynamics, 2011, Falah H. Hussein.

An optional manual for mathematics aid for physical chemistry is entitled:
 Applied Mathematics for Physical Chemistry, 3rd edition, James R. Barrante, (Prentice-Hall, Upper Saddle River, New Jersey, 2004).  
There is also a mathematics review section in the back of your text. However, the Barrante book provides a more thorough review. 
EVALUATION:
Grades will be given for this course. For 2 hours of lecture, midterm examination will count for 15% of the final grade; the final examination will count for 70% and homework will count for 15% of the final grade. 
	Scale

	A
	93 – 100

	A-


	90-92

	B+
	85 – 89

	B
	82-84

	B-
	79-81

	C+
	76-78

	C
	73 – 75

	C-
	70-72

	D+
	66-69

	D
	63  - 65

	D-
	60-62

	F
	0-59


The professor reserves the right to curve examination scores ONLY if it turns out to be in the student's advantage. This does not mean that the professor must use the curve. The decision will be a subjective one to be made by the professor depending upon each examination as a whole.

Excused absences from examinations must be obtained prior to the examination and will be granted only for extreme circumstances. 
CALENDAR OUTLINE:

	Weeks
	Topics



	1

	Gaseous State
Measurable properties of gases; Gas laws - Boyle's law, Charles’s law, Graham's law of diffusion, Avogadro's law, Dalton's law of partial pressure; Concept of Absolute scale of temperature; Ideal gas equation, Kinetic theory of gases, Concept of average, root mean square and most probable velocities; Real gases, deviation from Ideal behavior, compressibility factor, van der Waals equation, liquefaction of gases, critical constants.



	2

	Liquid State
Properties of liquids - vapour pressure, viscosity and surface tension and effect of temperature.


	3

	Solid State
Classification of solids: molecular, ionic, covalent and metallic solids, amorphous and crystalline solids (elementary idea); Bragg's Law and its applications, Unit cell and lattices, packing in solids (fcc, bcc and hcp lattices), voids, calculations involving unit cell parameters, imperfection in solids; electrical, magnetic and dielectric properties.



	4

	Chemical Thermodynamics
Fundamentals of thermodynamics: System and surroundings, Extensive and intensive properties, State functions, Types of processes. Laws of Thermodynamics


	5

	Zeroth and First laws of thermodynamics 
Concept of work, heat internal energy and enthalpy, heat capacity, molar heat capacity, Hess's law of constant heat summation; Enthalpies of bond dissociation, combustion, formation, atomization, sublimation, phase transition, hydration, ionization and solution.



	6
	Second , Third and Fourth laws of thermodynamics
Spontaneity of processes; ΔS of the universe and ΔG of the system as criteria for spontaneity, ΔGo (Standard Gibbs energy change) and equilibrium constant. Third law of thermodynamics and

Calculation of entropy.
Fourth Law of Thermodynamics, Exergy


	7
	Thermodynamics of Solutions
Different methods for expressing concentration of solution - molality, molarity, mole fraction, percentage , vapour pressure of solutions ,

Raoult's Law - Ideal and non-ideal solutions, vapour pressure - composition plots for ideal and non-ideal solutions; Colligative properties of dilute solutions - relative lowering of vapour pressure, depression of freezing point, elevation of boiling point and osmotic pressure; Determination of molecular mass using colligative properties; Abnormal value of molar mass, Van't Hoff factor and its significance.



	8
	Equilibrium
Meaning of equilibrium, concept of dynamic 
equilibrium.

Equilibria involving physical processes: Solid -liquid,

liquid - gas and solid - gas equilibria, Henry's law,

General characteristics’ of equilibrium involving 
physical processes.


	9
	Chemical equilibrium
chemical equlibria of homogeneous
 and heterogeneous systems, derivation of expression of equilibrium constants; temperature, pressure and

concentration dependence of equilibrium constants 
(KP, KC, KX); Le Chatelier's principle 

of dynamic equilibrium.


	10-12
	Redox Reactions And Electrochemistry
Electronic concepts of oxidation and reduction, 
redox reactions, oxidation number,

Rules for assigning oxidation number, balancing of
 redox reactions.

Electrolytic and metallic conduction, conductance
 in electrolytic

solutions, specific and molar conductivities and
 their variation

with concentration: Kohlrausch's law and its 
applications.

Electrochemical cells - Electrolytic and Galvanic
 cells, 
different types of electrodes, electrode potentials
 including standard

electrode potential, half - cell and cell reactions, 
emf of a Galvanic

cell and its measurement; Nernst equation and its applications;

Relationship between cell potential and Gibbs' 
energy change;

Dry cell and lead accumulator; Fuel cells; Corrosion
 and its prevention.


	13-14
	Chemical Kinetics
 Rate of a chemical reaction, factors affecting

the rate of reactions ​concentration, temperature,
 pressure and

catalyst; elementary and complex reactions, order
 and

molecularity of reactions, rate law, rate constant
 and its units,

differential and integral forms of zero and first order reactions,

their characteristics and half - lives, 
effect of 
temperature on rate of reactions - Arrhenius theory, 
activation energy and its calculation, collision theory
 of bimolecular gaseous reactions (no derivation).



	15
	Surface Chemistry
Adsorption- Physisorption and chemisorption and 
 Their characteristics, factors affecting adsorption 
of  gases on solids - ​Freundlich and Langmuir 
adsorption isotherms, Adsorption from solutions.
Catalysts - Homogeneous and heterogeneous,
 activity and selectivity of solid catalysts, enzyme
  Catalysis and its mechanism.




ATTENDANCE POLICY: 

Class attendance is highly recommended. Please note: missing class may result in poor examination performance. 

If the student miss class without notifying the instructor in advance, he is responsible for finding the materials (i.e., class notes) from sources other than the instructor.  Additionally, questions on the missed material will not be addressed by the instructor during class, office hours, or during recitation.
SUGGESTIONS:

Students in this course need not compete with one another. Students may find cooperative studying advantageous. Since supplementary material, as well as textbook, may be included on the mid term and final examinations, students are urged to attend class faithfully.

Please keep in mind that the goal is to successfully complete this course and keep in mind, also, that the goal is to prepare you for the comprehensive examination. It is therefore important to organize a self imposed study schedule, disciplining to devote a specific number of hours per week to the course. Please also keep in mind that you are responsible for your learning. Even though your instructor, your textbook, and your supplementary handout materials will guide you, no one else can do your learning for you. Accept the responsibility for your learning. The following set of specific suggestions, if followed faithfully, will help you to derive the maximum benefit from this course:

1. Budget your time so that you will not feel rushed as you study. For a 2 credit hour course, you should expect to have to spend at least six (6) hours each week studying at home (This should be increased for students with poor English skills). Distribute your study time over the week so that you will not become tired and inefficient as you study.

2- Don't wait for the last minute to prepare for a physical chemistry exam .The exams primarily will be composed of concepts and problems such as those assigned or discussed in class and those found in each chapter in the text. Early preparation is important!  It has been observed that 95% or more of students that wait for the last minute (=2-3 days prior to the exam) to prepare for a physical chemistry exam earn grades of C or lower in the class.

3. Fined a place to study that is comfortable, but not so comfortable as to make you feel drowsy, and that is quiet, properly ventilated, and well lighted. Have at hand your textbook, enough paper and pencils, and a good eraser.

4. Avoid all distractions and interruptions. Begin on time and concentrate on your scheduled reading. Scan the reading material, then read it carefully, reflecting on it. If you don't understand something, go over it again until you do. Underline the major points in your reading material.

5. Keep a set of notes. Your notes should be a condensation or digest of the material in your textbook and the supplementary handouts. Follow the plan or organization of the material in your textbook. In your notes, indicate on what pages of your textbook related material can be found. Revise your notes as your understanding improves.

6. Try to learn the material so well that you could teach it to someone else. It helps to try to explain somewhat obscure points to others; such as classmates, good friends, or close relatives who are sympathetic.

7. Be optimistic. Expect some frustrations. Enjoy overcoming obstacles.

8. Devote some time each week to reviewing the material of all of the previous assignments, so as to build up a long term memory of material. Please be advised that a clear understanding aids memorization, as does frequent review and repetition.
Important Note:
 If the university is CLOSED on a lecture date due to any conditions, then the lecture will be moved to the next day or to Wednesday during the Instructor office hours. If the university is CLOSED on a test date due to any conditions, then the test will be moved to the next class date that the university is open .This serves as your notification. 

HOMEWORK: 

A number of homework reports and homework problems will be assigned.  The homework problems will be collected (Weekly Homework, generally collected on Mondays). These homework's are strongly recommended. If you want to get high score for homework reports you have to READ, UNDERSTAND and WRITE (Don’t Copy) .As well, it is advised to begin your homework well in advance of the examination dates. Success in physical chemistry is highly dependent upon the application of concepts - the more problems you work through on your own, the better you will grasp the subject. Therefore, it is strongly recommended that you work through problems in addition to those assigned.
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