ENMA410 - Materials for Energy 1
Spring 2020
Lecture: 
Tuesdays and Thursdays, 12:30 pm - 1:45 pm 

MTH 0403
Office Hours: 
By appointment - please email to schedule
Professor: 
Eric D. Wachsman


ewach@umd.edu

Room 1206, Bldg. 089

Teaching Assistant: 
TBD
Credits:
3
Recommended Texts: 


Fundamentals of Materials for Energy and Environmental Sustainability 
Edited by David Ginley and David Cahen, Cambridge University Press
Advanced Batteries, Materials Science Aspects 
Robert A Huggins, Springer

Fuel Cell Fundamentals
Ryan O’Hare, Suk-Won Cha, Whitney Colella, and Fritz Prinz, Wiley

Additional reading and lecture materials will be distributed
Grading:
Homework - 20% 

2 Mid Term Exams - 20% each

Final Exam - 40%  

Course Description: 
The goal of Materials for Energy is to demonstrate the role of materials in solving one of the most critical socio-economic issues of our time, affordable and sustainable energy.  Materials for Energy is a two-part course based on material functionality, however, they are independent and neither is a prerequisite for the other. 

Materials for Energy 1 will start with a discussion of U.S. and global energy and related environmental issues.  It will then focus on electrochemical, chemical, and nuclear functional materials.  Topics to be covered include: fuel cells and batteries (electrochemical energy conversion and storage); catalysts and membrane separations (fossil fuel and biomass energy conversion); and nuclear fuels.

Course Outline
                Topics:                    
Tentative Dates: 
1. Introduction to Energy:
Jan 28
a. Resources 

b. Efficiency and demand

2. Environmental impacts: 
Jan 30
a. Climate change and air pollution

b. The energy-water nexus

3. Electrochemical energy storage: 
Feb 4-25
a. Introduction to batteries and capacitors
b. Ionic transport

c. Electrolytes


d. Anodes


e. Cathodes
* Guest Lecture, Dr. Kang Xu, Army Research Lab
Feb 6 


4. Midterm exam: 
Feb 27
5. Electrochemical energy conversion: 
March 3-26
a. Introduction to fuel cells


b. SOFC electrolytes

c. SOFC anodes and cathodes


d. SOFC interconnects and seals


e. PEMFC electrolytes
 

f. PEMFC anodes and cathodes


* Guest Lectures, Dr. Yi-Lin Huang, Maryland Energy Innovation Institute

* Spring Break 
March 17, 19

6. Membrane separations: 
March 31-April 7
a. Introduction to membranes
 
b. Porous membranes


c. Dense membranes


7. Midterm exam: 
April 9
8. Engineering Sustainability -50th Earth Day Anniversary
April 21

9. Catalytic conversion: 
April 23-May 5
a. Introduction to catalysis


b. Oxide catalysts


c. Nobel metal catalysts


d. Membrane reactors


10. Nuclear fuels:
May 7
11. Course review:
May 7 
Electrochemical Society Meeting
May 12, 14

Final Exam (1:30 pm – 3:30 pm):
May 19
