
PHYSICAL CHEMISTRY II (CHEM 311)

First SEMESTER, TERM 131(2013/2014)
Dr. xxxxxx; Rm. 4-xxx; Wep: http://faculty.kfupm.edu.sa/CHEM/xxxxxx/

 TEXTBOOK:




Keith J. Laidler, John H. Meiser and Bryan C. Sanctuary,“Physical Chemistry, 4th Ed.”, Houghton Mifflin Company, Boston, 2003.  (Solution manual is provided)

COURSE DESCRIPTION REMARKS:


LECTURE:




Solutions of electrolytes (Chapter 7), electrochemical cells (Chapter 8), chemical kinetics - the basic ideas (Chapter 9), chemical kinetics - composite mechanisms (Chapter 10), surface chemistry and colloids (Chapter 18), transport properties (Chapter 19).

LABORATORY:



Experiments involving error analysis, the measurements of conductivity, transference numbers of ions, EMF, diffusion potential,  kinetics of hydrolysis and inversion reactions, kinetics using spectroscopy, surface tension of liquids, gas viscosity and liquid viscosity. 

PREREQUISITE: 


CHEM 212 or CHE 203 or ME 203 

GRADING SYSTEM & EXAM SCHEDULE

Laboratory:  
25 % 
(Section averaged to 75)

Lecture:       
75 %

The distribution of lecture score is as follows:

Quizzes       
10%   
(Section averaged to 65)

Major Exam I
20%   
(Sun, Oct 6, 2013, Chaps 7 & 8)

Major Exam II
20%   
(Tue, Dec 3, 2013, Chaps 9 & 10)

Final   Exam 
25%   
(To be announced, comprehensive)

                (Exact Locations for the majors and the final exam will be announced later)
ATTENDANCE:
· Regular attendance by students in the course is required and unexcused absences are not permitted. 

· According to University regulations (pages 31-32 of the undergraduate   bulletin), a “DN” grade will be immediately reported to the Dean of Admissions & Registration, as soon as a student becomes eligible (when unexcused absences exceed 9 and the total excused and unexcused absences exceed 15), without waiting for the end of the semester. 
· An officially authorized excuse of absence must be presented to the instructor no later than one week following the resumption of class attendance.
NOTE:
· There will be about six quizzes. The times for these quizzes will be announced in clas​s. Students should expect to have a quiz at any time throughout the course.

· There will be no make up for quizzes and exams. 
 COURSE CONTENT

· Solutions of Electrolytes  (9 classes)



Faraday’s Law of Electrolysis,  Molar Conductivity, Weak Electrolytes, Strong Electrolytes, Independent Migration of Ions, Transport Numbers, Ion Conductivities, Thermodynamics of Ions, Activity Coefficients, Ionic Equilibria, The Donnan Equilibrium.

· Electrochemical Cells (8 classes)



The Daniell Cell, Standard Electrode Potentials, Thermodynamics of Electrochemical Cells, Types of Electrochemical Cells, Applications of EMF Measurements.

· Chemical Kinetics I (8 classes)     



Rates of Consumption and Formation, Rate of Reaction, Empirical Rate Equations,  Analysis of Kinetic Results, Influence of Temperature on Reaction Rates, The Arrhenius Equation, Potential-Energy Surfaces, The Pre-exponential Factor, Reactions in Solution.

· Chemical Kinetics II (8 classes)     



Evidence for a Composite Mechanism, Types of  Composite Reactions, Rate Equations for Composite Mechanisms, Rate Constants, Rate Coefficients, and Equilibrium Constants, Free-Radical Reactions, Photochemical Reactions, Catalysis.

· Surface Chemistry and Colloids (5 classes)



Adsorption, Adsorption Isotherms, Chemical Reactions on Surfaces, Surface Tension and Capillarity.

· Transport Properties (4 classes)



Viscosity,  Measurement of Viscosity, Viscosities of Gases, Viscosities of Liquids, Viscosities of Solutions, Diffusion, Fick’s Laws, Solution of Diffusion Equations, Brownian motion, self-diffusion of gases, Driving force of diffusion, diffusion and ionic mobility, and Stokes’s law.  

ACADEMIC INTEGRITY
All mobile devices must be turned off during labs, lectures and exams.  Cheating in any form and under any circumstance will not be tolerated. Anyone who cheats in any academic work/assignment (such as a laboratory report, a quiz or an exam) will automatically receive a grade of zero for that assignment. A second offence will result in dismissal from the course with a grade of F and his case will be referred to the Dean of Students Affairs.

TENTATIVE LECTURE SCHEDULE -CHEM 311 (Term 131)

	PRIVATE Week
	PRIVATE 
Lecture
	
Day
	
Date
	Reading Assignment

	1
	1

2

3
	Sun
Tue
Thu
	Sept  1

Sept  3

Sept  5
	Chap. 7, Sec. 1 & 2

Chap. 7, Sec. 3

Chap. 7, Sec. 4 & 5

	2
	4

5

6
	Sun
Tue
Thu
	Sept   8

Sept 10

Sept 12
	Chap. 7, Sec. 5 & 6 (skip Hittorf Method)

Chap. 7, Sec. 7 & 8

Chap. 7, Sec. 10 & 11

	3
	7

8

9
	Sun
Tue
Thu
	Sept 15

Sept 17

Sept 19
	Chap. 7, Sec. 11 & 13
Chap. 7 REVIEW & QUIZ
Chap. 8, Sec. 1

	4
	10

11

12
	Sun
Tue
Thu
	Sept 22

Sept 24

Sept 26
	Chap. 8, Sec. 2 

Chap. 8, Sec. 3

Chap. 8, Sec. 4

	5
	13

14

15
	Sun
Tue
Thu
	Sept 29

Oct    1

Oct    3
	Chap. 8, Sec. 4

Chap. 8, Sec. 5 

Chap. 8, Sec. 5 (skip Potentiometric Titrations)

	6

--------


	16

------------

17
	Sun
Sun------

Tue
	Oct    6

Oct    6
Oct    8

	Chap. 8 REVIEW & QUIZ 

1st Major Exam, Chap 7 & 8  (8 – 10 PM)------------
Chap. 9, Secs. 1, 2

	
	
	
	
	Eid Al-Adha Vacation ( from Oct 10 to Oct 20)

	7
	18
19

	Tue

Thu


	Oct  22
Oct  24

	Chap. 9 Sec. 3
Chap. 9, Secs 3, 4 

	8
	20
21
22
	Sun
Tue
Thu
	Oct 27
Oct 29
Oct 31
	Chap. 9, Sec. 4 (skip Differential Method)
Chap. 9, Sec. 6 & 7

Chap. 9, Sec. 8 (Othro-Para Hydrogen reaction only)

	9


	23
24
25
	Sun
Tue
Thu
	Nov 3
Nov 5
Nov 7
	Chap. 9, Sec. 9
Chap. 9, Sec. 9   (skip Tunneling and Isotope Effects)
Chap. 9, Sec. 10 (up to upper part of page 404)

	10
	26
27
28
	Sun
Tue
Thu
	Nov 10
Nov 12 Nov 14 
	Chap. 9 REVIEW & QUIZ  
Chap. 10, Sec. 1 & 2

Chap. 10, Sec. 3

	11
	29
30
31
	Sun
Tue
Thu
	Nov 17
Nov 19
Nov 21
	Chap. 10, Sec. 3 & 4
Chap. 10, Sec. 5 

Chap. 10, Sec. 5&6 (skip Photosensitization & Photolysis)

	12
	32
33

34
	Sun 
Tue

Thu
	Nov 24
Nov 26

Nov 28
	Chap. 10, Sec. 6
Chap. 10, Sec. 9  (Enzyme Catalysis only)
Chap. 10 REVIEW & QUIZ

	13
--------
	35
36
------------

37
	Sun
Tue
Tue------
Thu
	Dec 1
Dec 3 Dec 3
Dec 5
	Chap.18, Sec. 1 & 2
Chap. 18, Sec. 2
2nd Major Exam, Chap 9 & 10 (7 – 9 PM)------------

Chap. 18, Sec. 4

	14
	38
39
40
	Sun
Tue
Thu
	Dec 8
Dec 10
Dec 12
	Chap. 18, Sec. 4 & 7
Chap. 18, Sec. 7 
Chap. 18 REVIEW & QUIZ

	15
	41
42
43
	Sun
Tue
Thu
	Dec 15
Dec 17
Dec 19
	Chap. 19, Sec. 1
Chap. 19, Sec. 1 & 2
Chap. 19, Sec. 2 (up to the upper part of page 988)

	16


	44

45
	Sun

Tue
	Dec 22

Dec 24
	Chap. 19 REVIEW & QUIZ 

General Review


SUGGESTED HOMEWORK PROBLEMS
	CHAPTER
	PROBLEM NO. 

	7
	2, 3, 5, 9, 14, 15, 16, 17, 19, 26, 27, 28, 31, 33, 34, 37,  38, 41, 44

	8
	1, 2, 3, 4, 5, 6, 7, 8, 9, 12, 14, 15, 20, 23, 24, 25, 28,  32, 33, 38, 39, 40

	9
	1, 3, 4, 6, 8, 9, 10, 12, 19, 20, 21, 25, 26, 28, 32, 34, 38, 39, 42, 44, 45, 46, 47, 51, 52

	10
	1, 2, 3, 4, 7, 8, 9, 10, 12, 14, 15, 17, 19, 20, 21, 35, 38, 44

	18
	1, 2, 3, 7, 12, 14, 16, 17, 18, 19, 20, 21, 24

	19
	1, 2, 4, 5, 7, 11, 12, 15, 16


1

