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DEPARTMENT OF SCIENCE
COURSE OUTLINE – WINTER 2019
CH3710 (A3): Energetics of Chemical Reactions – 3(3-1-3)
105 Hours over 15 weeks

	INSTRUCTORS: 
	Melissa Gajewski
	PHONE:
	780 539 2985

	
	
	
	

	OFFICE:
	J210

	E-MAIL:
	mgajewski@gprc.ab.ca



OFFICE HOURS:  By appointment, or walk-in as needed

CALENDAR DESCRIPTION:   A study of the implications of the laws of thermodynamics for transformations of matter including phase changes, chemical reactions, and biological processes.  Topics include:  thermochemistry; entropy change and spontaneity of processes; activity and chemical potential; chemical and phase equilibria; properties of solutions; simple one- and two-compound phase diagrams.  The conceptual development of thermodynamic principles from both macroscopic and molecular levels, and the application of these principles to systems of interest to chemists, biochemists, and engineers will be emphasized.

PREREQUISITE(S)/COREQUISITE:  CH1020 or CH1050, and MA1150 or MA1010

REQUIRED TEXT/RESOURCE MATERIALS:  Physical Chemistry 11th edition, by Peter Atkins, Julio de Paula, and James Keeler.  Physical Chemistry 371 Laboratory Manual, 2018/2019 edition by University of Alberta.

DELIVERY MODE(S):  Lecture style presentation of material followed by practice problems/discussion in seminar.  Laboratory provides hands-on experience.

COURSE OBJECTIVES: Thermodynamics governs your life, from the chemical reactions occurring in your body to the properties of societies and galaxies. The objective of this course is to ensure that you can describe the energetics of chemical reactions both qualitatively and quantitatively. By working towards this objective, you will also enhance your critical thinking and problem-solving skills, valuable skills for your future. 
LEARNING OUTCOMES:   By the end of this course, students will be able to: 
· describe and predict gaseous properties and behaviors for ideal and real gases
· relate temperature to gaseous motion
· relate heat transfer, the ability to do work, and energy transfer via The First Law of Thermodynamics
· use calorimetry to calculate heat capacity, enthalpy of reaction, and enthalpy of formation
· relate spontaneity of chemical events to entropy (The Second and Third Laws of Thermodynamics)
· relate entropy changes to equilibrium, the Gibbs Free Energy, and the Helmholtz Free Energy
· apply equilibrium principles to one-component and two-component chemical systems, and understand a phase diagram for such systems

TRANSFERABILITY: CH3710 transfers to UA, UC, UL, AU, AF, CU, GMU, KUC.
*Warning: Although we strive to make the transferability information in this document up-to-date and accurate, the student has the final responsibility for ensuring the transferability of this course to Alberta Colleges and Universities. Please consult the Alberta Transfer Guide for more information. You may check to ensure the transferability of this course at Alberta Transfer Guide main page http://www.transferalberta.ca or, if you do not want to navigate through few links, at http://alis.alberta.ca/ps/tsp/ta/tbi/onlinesearch.html?SearchMode=S&step=2  

** Grade of D or D+ may not be acceptable for transfer to other post-secondary institutions. Students are cautioned that it is their responsibility to contact the receiving institutions to ensure transferability

EVALUATIONS: 	Midterm		20%
			Assignments		10%
			Lab Reports		20%
			Lab Exam		15%
			Final Exam		35%

GRADING CRITERIA: 

	Alpha Grade
	4-point Equivalent
	Percentage Guidelines
	
	Alpha Grade
	4-point Equivalent
	Percentage Guidelines

	A+
	4.0
	90-100
	
	C+
	2.3
	67-69

	A
	4.0
	85-89
	
	C
	2.0
	63-66

	A-
	3.7
	80-84
	
	C-
	1.7
	60-62

	B+
	3.3
	77-79
	
	D+
	1.3
	55-59

	B
	3.0
	73-76
	
	D
	1.0
	50-54

	B-
	2.7
	70-72
	
	F
	0.0
	00-49



COURSE SCHEDULE/TENTATIVE TIMELINE:
I. The Properties of Gases   (4-6 hours)
Equations of State, Ideal Gases 
Temperature and the Zeroth Law of Thermodynamics 
Real Gases and the van der Waals Equation 
Kinetic Molecular Theory 
Barometric Formula 

II. The First Law of Thermodynamics   (10-12 hours)
· Work, Heat, Internal Energy, State Functions, and Exact Differentials 
· Statement of the First Law of Thermodynamics 
· Work, Heat, and Energy Changes in Processes Involving Gases 
· Calorimetry, Enthalpy, Heat Capacity, and Thermochemistry 
· Standard Enthalpies of Formation and Enthalpies of Formation of Ions and Salt Solutions 
· Temperature Dependence of Enthalpy 

III. The Second and Third Laws of Thermodynamics   (14-16 hours)
· Direction of Spontaneous Change and the Dispersal of Energy 
· Entropy and Statements of the Second Law of Thermodynamics
· Entropy Changes in Reversible and Irreversible Processes 
· Conditions for Equilibrium 
· Temperature Dependence of Entropy 
· Standard Entropies and the Third Law of Thermodynamics 
· Gibbs Free Energy, Helmholtz Free Energy, and Spontaneity Criteria 
· Standard/Non-Standard Reaction Gibbs Free Energies and Chemical Equilibria 
· Maxwell Relations 
· Temperature Dependence of Gibbs Free Energy and Equilibrium Constant

IV. Phase Equilibria   (6-8 hours)
· Pure Substances: Gas-Liquid, Gas-Solid, Liquid-Solid Equilibria, Chemical Potential, Phase Diagrams  
· Simple Mixtures: Enthalpy, Entropy and Gibbs Energy of Mixing 
· Ideal Liquid Solutions, Raoult's Law, Henry's Law, and Deviations from Ideality 
· Vapor-Liquid, Liquid-Liquid, and Solid-Liquid Phase Diagrams for Two-Component Systems 



STUDENT RESPONSIBILITIES:
A student must pass the laboratory portion to receive a passing grade in this course. A “repeat” final exam is not available in this course.
Assignments will be distributed on a roughly weekly basis.  Complete solutions will be available a short while later.  Attendance to all lectures and seminars is strongly recommended.  Laboratory attendance to each specific experiment is compulsory.  A doctor’s medical note is required for all excused absences.
Students must maintain an overall average of 50% or better to pass this course.  You are encouraged to participate in class discussions and ask questions.  


STATEMENT ON PLAGIARISM AND CHEATING:
Cheating and plagiarism will not be tolerated and there will be penalties. For a more precise definition of plagiarism and its consequences, refer to the Student Conduct section of the College Admission Guide at http://www.gprc.ab.ca/programs/calendar/ or the College Policy on Student Misconduct: Plagiarism and Cheating at http://www.gprc.ab.ca/about/administration/policies/

**Note: all Academic and Administrative policies are available on the same page.
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