CHM 556:  Electrochemical Methods

Course Syllabus

Instructor: Dr. Erin Gross

Office:  Rigge Science 207

Phone:  280-1425


Email: eringross@creighton.edu
Office hours: tbd

Course website: tbd
Course Description.  This is a one semester lecture course that covers the fundamentals of electrochemistry and the application of electrochemical methods to chemical problems.  It provides an overview of electrochemical terms, electrode potentials and processes, along with a historical perspective of electrochemical processes and techniques. The lecture also will cover specific electrochemical techniques and the role of electrochemistry when applied to other fields of science, such as separations, biochemistry, or materials science.   
Course Learning Goals.  Students in this course will:

· Understand both the theory and application of the discussed electrochemical techniques.  

· Interpret data from electrochemical measurements.

· Utilize, understand, review and critique chemical literature on electrochemical methods.

Course Materials.
· Text:  A.J. Bard and L.R. Faulkner, Electrochemical Methods, John Wiley and Sons, Inc. 2001. 
· Handouts
· Scientific calculator 

Course Requirements.

Problem Sets. Problem sets will be handed out with each unit. The intention of these is to keep you on track with reading the lecture material and get you to critically think about the material. Homework assignments also are a way for me to give you feedback and to assess the class’s understanding of the lecture material.

Exams. There will be a 100 point midterm exam during the semester.

Special Topic Presentation and Paper. You will also be expected to write a paper on and give a literature seminar reviewing the current literature on an electrochemical topic of your choice. The seminars will be given during the last 2 weeks of class. You will be given a handout at a later date with a potential list of topics (if you need help choosing one) and a guide/grading rubric for the presentations. Students will meet individually with the instructor for topic approval. Each presentation will be for ~20 minutes, including time for questions. You will be expected to assess each other’s presentations and to ask questions to your peers. You will be expected to turn in a paper of at least 10 pages by the end of the semester.

Literature review. There will be a number of student lead literature review dates in the syllabus. On the date that the student leads the review, the student is responsible for leading the discussion about the paper(s) assigned. This can be done in any number of ways including leading a discussion at the chalkboard or a PowerPoint presentation.

The other students have a written assignment consisting of:

· A paragraph detailing the importance of the work

· 3 questions on the paper

· A proposed experiment extending the use of the work

Course Content and Schedule. An outline of the topics to be covered and tentative dates is at the end of this syllabus.

Grading. Your grade for this course will be determined from your performance on problem sets, a midterm exam, your literature review, and your final presentation and paper.  These grades will be combined as follows:

	Problem Sets (4 @ 25 pts)
	100

	Midterm Exam
	100

	Literature Review
	100

	Final Paper
	100

	Final Presentation
	100

	TOTAL course points
	500


Your grade can be determined with the following chart.  Note: These are the absolute cut-offs; there is no “rounding”; 89.9 is a “B+”.  

	Letter Grade
	Percentage

	A
	90.0 - 100%

	B+
	85.0 - 89.9%

	B
	80.0 - 84.9%

	C+
	75.0 - 79.9%

	C
	70.0 - 74.9%

	D
	60.0 - 69.9%

	F
	<60%


· If you wish to have an exam or paper re-graded, you have one week for a re-grade request.  You must attach a clearly written explanation of why you are requesting a re-grade. The entire paper will be re-graded and this new grade will replace the old grade.
Attendance.  Attendance to all lectures is not mandatory, but is highly recommended. You must be present for all student-led presentations. You must obtain approval prior to a scheduled class if you intend to be absent from an exam or presentation.  In the event of an excused absence, make-up times may be scheduled at the discretion of the instructor. In the event of a class cancellation, I will notify you by email at your @creighton.edu account.  In the event of inclement weather, call the university weather hotline at 280-5800 for the status of university closings.

Academic Integrity. The University has an established policy on academic dishonesty.  The University defines the term to include "representing the work of others to be one's own (cheating on an exam), tampering with the experiments of others, defacing or tampering with library or student materials or facilitating dishonesty on an exam."  The latter point is understood to include situations where you notice cheating occurring but do not report it immediately.  In a course such as this one, the most blatant forms of academic dishonesty include: (a) copying the work of others on exams and assignments, (b) sharing information with others about exams (both during the exam or between class periods), (c) using notes when notes are not allowed (in calculator slip covers, palms of hands, baseball caps, slips of paper tucked away, and so on), (d) making changes on graded materials that have been returned to you, (e) plagiarizing or incomplete referencing in your presentation or paper.  

In the event that you are accused of engaging in academic dishonesty, you will receive a zero for the exam or quiz score.  The incident will be reported in writing in accordance with the protocol set forth by the College of Arts and Sciences.  (For details, see the website http://www2.creighton.edu/fileadmin/user/CCAS/docs/acadhonesty.html ). Students accused of academic dishonesty have the right to an appeal.    

Course Schedule:
	Week
	Unit
	Lecture Topic

	Week 1
	Unit 1:  Electrochemical Basics
	Introduction and historical perspective; Basic electrochemical terms and electronics

	Week 2
	
	Electrode processes:  charge transfer, faradaic current, nonfaradaic current and the double layer

	Week 3
	
	Mass transport to the electrode surface; the establishment of potential; reference electrodes

	Week 4
	Unit 2:  Quantitative Analysis
	Thermodynamics and kinetics of electrode processes

	Week 5
	
	Overview of electroanalytical techniques

	Week 6
	
	Potentiometry vs. Amperometry

	Week 7
	
	Biosensors

	Week 8

midterm week
	
	Voltammetry

	Week 9
	No Class
	Spring Break

	Week 10
	Unit 3: Qualitative Analysis and Practical Considerations
	Cyclic Voltammetry – electrode reactions with coupled homogeneous chemical reactions

	Week 11
	
	Electrochemical chemicals – solvents, supporting electrolytes, and electrode types

	
	
	Electrochemical cells and instrumentation

	Week 12
	
	Batteries

	Week 13
	Unit 4:  Electrochemistry coupled with . . .
	Spectroscopy (spectroelectrochemistry and electrogenerated chemiluminescence)

	Week 14
	
	Separations (high-performance liquid chromatography and capillary electrophoresis)

	
	
	Biochemistry and Surface techniques (SECM)

	Week 15
	Unit 5: Student Presentations
	Topic of choice

	Week 16
	
	








4

