Course Numbers: 09-759/27-759 (12 units)

Title: Molecular Engineering

Instructor: Newell Washburn

Term: Spring 2016

Recommended Textbook: Introduction to Materials Chemistry by Harry Allcock

Prerequisite: Organic Chemistry I (09-217 or 09-219), Thermodynamics (09-345 or equivalent)
 

Unprecedented control over molecular architecture has led to next-generation materials for a broad range of applications. The goal will be to provide students with an understanding of how to design and synthesize organic materials for specific technologies using an approach that integrates physical and synthetic polymer science in the context of engineering. Emphasis will be placed on understanding composition-structure-function relationships and how molecular parameters and processing strategies can be tuned to optimize performance. The course will utilize a combination of textbook material as well as articles from the recent scientific and patent literature. Feedstocks, materials, processes, and products will be viewed through of life cycle assessments with an emphasis on sustainability. In addition, discussions of innovation and intellectual property will prepare students for careers in developing new chemical technologies.
The course will be divided into three modules that will integrate lectures, lab experiences, and problem solving based on the following topics: (1) superplasticizers for cement and concrete; (2) membranes for water desalination; (3) conducting polymers for OLEDs. Laboratories in each of the three areas will provide students with hands-on experience in synthesizing, characterizing, and testing these materials. Class trips to local companies that make or use these technologies will also be an important component of the course.
Grades:

Problem sets (3): 15%

Labs (3): 15%

Exams (3): 45%

Final exam: 25%
