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Physical Chemistry I

84.344/202 (Fall 2010)

Time/Location:

MWF 10:00 a.m.10:50 a.m.,

OH 316.

Instructor: 

Dr. Valeri Barsegov 

Office: 

OH 401B (Department of Chemistry)

Office hours: 

TBA

Phone/Email: 
(978) 934-3661, Valeri_Barsegov@uml.edu

Required Textbook: 
“Physical Chemistry, Volume 1: Thermodynamics and Kinetics”, 9th ed. by P. Atkins and J. de Paula.  Freeman, 2010 (ISBN:978-1-4292-3127-5).

Supplement: 

“Student Solutions Manual” to Accompany Physical Chemistry 9th ed., by 

(recommended) 
C. Trapp, M. Cady, C. Giunta.  Freeman, 2010 (ISBN:978-1-4292-3128-2).

Required Material: 
Scientific calculator capable of performing linear regression. Some exams may require this, while others may prohibit any calculator use.

Following topics and chapters will be covered (detailed schedule is shown on the reverse side). Unless informed otherwise, you are responsible for all material in the chapters and lectures.

Chap. “Fundamentals” & Chap. 1–4
Exam 1
Thermodynamics

Chap. 5–6 & “Statistical Mechanics”
Exam 2
Equilibrium & Stat. Mech.

Chap. 21–23
Final exam*
Kinetics

Homework: 
Homework assignments are for each chapter. Due dates TBA. No late assignments. One or two problems from each assignment will randomly be selected by the and graded. Your grade for that assignment will be based solely on those problems. 

Exams: 
Two hourly exams will be given in class during the semester, tentatively at the dates on the schedule. The time and location for the Final Exam* is TBA (decided by the Registrar). For the exams, you will not be allowed to use any notes or books, but you should bring a scientific calculator. 

*Note that the Final exam is cumulative.

Course grade: 
Your course grade will be based on

Homework


20% 

Hourly Exams 1 & 2 

25%+25% 

Final Exam 


30% 

Tentative schedule:

	Date
	Topic

	9/1
	Chapter “Fundamentals”: Introduction, extensive vs. intensive property, the concepts of the Boltzmann distribution.

	9/3–8

(9/6 no class)
	Chapter 1: Fundamental concepts: Equilibrium, Zeroth Law of Thermodynamics. Thermometry. Equations of state, ideal vs. real gases.

	9/10–20
	Chapter 2: Heat q, work w, internal energy U, enthalpy H. First Law of Thermodynamics. pV-work. Hess’s and Kirchoff’s Laws. Changes in U with T, changes in H with T and p. The Joule–Thomson effect.

	9/22–29
	Chapter 3: Entropy S, and the Second and Third Laws of Thermodynamics. Direction of spontaneous change, dS, the Carnot cycle. Clausius inequality. Examples of processes. The Nernst theorem. Standard entropies. Gibbs energy G and Helmholtz energy A. Maxwell relations. The Gibbs–Helmholtz equation (dependence of G on T). 

	10/1–4
	Chapter 4: Physical transformations of pure substances. Phase diagrams, phase boundaries, Gibbs Phase Rule. Clausius–Clapeyron eq., Ehrenfest classification.

	10/6–15

(10/11 no class, moved to 10/12)
	Chapter 5: Simple mixtures. Chemical potential , the Gibbs–Duhem equation, Raoult’s and Henry’s Laws, colligative properties, phase diagrams, distillation. Solvent and solute activity. Regular solutions, the Debye–Hückel Law.

	10/18
	Exam 1: Chapter “Fundamentals” and Chapters 1–4.

	10/20–27
	Chapter 6: Chemical equilibrium. Reaction Gibbs energy. Perfect gas equilibria, equilibrium constant. Equilibrium responses to changes in p (Le Chatelier’s principle) and T (van’t Hoff’s equation). Brief introduction to equilibrium electrochemistry.

	10/29–11/8

(11/10 no class)
	Statistical Thermodynamics (handouts and class notes): Probability and the Boltzmann distribution. The concepts of canonical ensemble and partition function.

	11/12–29

(11/26 no class)
	Chapter 21: Chemical kinetics. Experimental techniques, rate laws, reaction order. Integrated rate laws, half-life and time constant, Arrhenius parameters.

	11/22
	Exam 2: Chapters 5–6 and Statistical Thermodynamics

	12/1–12/10


	Chapters 22 and 23 (selected parts): Reaction dynamics. Reactive encounters. Transition-state theory, activated complex. Homogeneous and heterogeneous catalysis. Adsorption isotherms.

	TBA

(Finals Week)
	Final Exam: The Final Exam is cumulative, i.e., it includes Chapter “Fundamentals”, Chapters 1–6 and 21–23, and Statistical Thermodynamics.


