Syllabus
CHEN4460/5460: Polymer Engineering

Class Meetings: Mon, Wed, Fri BIOT A108, see Zoom link in Canvas
10:40-11:30 AM

Office Hours: Mon 4-5PM BIOT B115
Tue 4-5PM BIOT B115
See also Zoom link for office hours in Canvas

Instructor: Hendrik Heinz Office: BIOT C126, Phone: 303-735-7517
Email: hendrik.heinz@colorado.edu

Adv. TA: Faith Olulana Email : faith.olulana@colorado.edu

Text

Recommended: Polymer Chemistry, 3™ ed.; Timothy P. Lodge and Paul C. Hiemenz, CRC Press , 2021, or
any equivalent editions. ISBN : 978-1-466-58164-7 (hardback), ISBN : 978-0-429-19081-0 (e-text, same
content)

Optional: (1) Sections on polymers in: Fundamentals of Materials Science and Engineering: An
Integrated Approach, 5th ed.; William D. Callister, David G. Rethwisch, Wiley & Sons: New York, 2016, or
newer editions (up to 10™). ISBN : 978-1-119-12548-3 (binder ready version), ISBN : 978-1-119-12764-2
(e-text, same content). The online digital zyBook version (10" edition) includes helpful animations and
interactive learning tools:
https://www.zybooks.com/catalog/materials-science-and-engineering-an-introduction-10th-edition/
(2) Introduction to Polymers, 3™ ed.; Robert J. Young and Peter Lovell, CRC Press: Boca Raton, 2011, or
newer editions. ISBN: 978-0-8493-3929-5.

(3) Intelligent Macromolecules for Smart Devices; Liming Dai, Springer, London, 2005.

(4) An Introduction to the Mechanical Properties of Solid Polymers; I. M. Ward, D. W. Hadley, Wiley,
1993.

(5) Engineering Biopolymers: Homopolymers, Blends and Composites; Stoyko Fakirov and Debes
Bhattacharya, Hanser, 2007.

(6) Instructional videos (screencasts) related to polymers are also valuable to supplement lectures,
books, and homework: http://www.learncheme.com/screencasts/materials-science

Course Materials
Most of our course materials will be covered by lecture notes, clickers, and the course website on
Canvas since Polymer Engineering is not currently covered by a single book.

Prerequisites
e Organic Chemistry |

¢ Chemical Engineering Thermodynamics

Course Learning Objectives
An introduction to basic principles of polymer science, in particular aspects related to physical
chemistry, thermodynamics, mechanical properties, and engineering, for persons with a background
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in chemistry, physics, bioscience, or engineering. Introduction and history of polymer science; classes
of polymers; physical chemistry of polymer molecules in solution, liquid, and solid phases;
thermodynamics and statistics of polymers; methods of characterization; application in devices,
mechanical properties of polymeric solids; polymer morphology; polymer processing and recycling.

Course Communication

Canvas will be used to share lecture notes, homework assignments, and other items of interest. No
hard copies of homework assignments will be handed out. Please contact the instructor and TA
anytime with questions, including office hours, before and after class, and email for individual
appointments.

Attendance

Attendance of nearly all in -person lectures is expected, as is asking questions, participating in class
discussion, and in in-class workshops. Occasional absences are understandable, but please let Prof.
Heinz know as soon as you are aware that you will need to be absent. An attendance score based on
clickers and participation will contribute to the final grade.

Assignments and Evaluation

Assignments consist of the following and will make a percentage contribution towards a maximum
percentage score of 100%:

Grade item Contribution to total score Estimated breakdown
Participation (iClicker/Polls), in- 15% ~37 classesx 7P =259 P
class workshop credit Drop lowest 2 days
Biweekly homework in groups of 12% ~7HWsx20P=140P
3 or 4 students (Drop lowest score for 4460)
Peer evaluation of homework 3% 25 P, average score by team
team members members
Quizzes in class 15% ~7x20P=140P
(Drop lowest score for 4460)

1%t Midterm exam 15%

2" Midterm exam 15%

Final project in a team of 3-4 25% 100 Points

students 40% written report (40 P)
30% peer evaluation (30 P)
30% oral presentation (30 P)
Interim progress part of HW

Total percentage score 100%

Grading will be uniformly applied to 4460 and 5460 students. Some extra forgiveness may be applied
towards 4460 students to account for the difference in course level.

We will use Clicker questions in class and as part of workshops that count toward your final grade. All
clicker days will be given the same weight, regardless of the number of points. Leaving your clicker at
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home or running out of batteries are not valid excuses for being unable to participate. The lowest two
grades among the clicker sessions will be dismissed for calculation of the final grade.

Biweekly Group Homework will be due in homework groups of 3 or 4 and must be submitted
electronically to Canvas. Individual homework assignments are planned to be worth 20 points each.
Please complete each problem on a separate page (with your names), otherwise they will not be
graded. Compliance of the homework with formatting guidelines and clarity for the reader will be part
of grading. Every completed group homework should include a statement (on the first page) “All of us
worked on all of these problems together and take full responsibility for the work done in the
assignment” and everyone should sign it. No names will be added to the group homework once the
homework has been turned in and missing group members will receive a zero score for the respective
homework assignment. If someone places their name on a group assignment for which they did not
contribute to every problem, the person is considered to have plagiarized.

Several Quizzes will be administered at the end of class throughout the semester, typically in
alternating weeks with homework. The quizzes will last approximately 15 min and count 20 points.

Two Midterm Exams will be given, and a final project instead of a final exam. The timing is
approximately after 1 month and after 2 months. No make-up exams will be given. If there is an
emergency, please contact me before the exam date to be excused if possible. A chat or an email
explaining the reason in advance is necessary, followed by a doctor’s note or other tangible evidence
of a conflict, to be excused. If you are excused from a midterm exam, we may substitute with the
grade of the other midterm exam. If you miss an exam due to any reason that is not excused, you will
receive an F for the course.

The Final Project focuses on a specific topic on a polymer material of your choice and can be
developed as a (1) research proposal with specific aims, (2) a comprehensive literature review, or (3)
a business pitch for a start-up company. The topics will be discussed, reviewed, and approved by the
instructor, along with milestones to be included in HW (or separate, if different team) and ongoing
feedback as the project evolves. Details are described in the project guidelines. Presentations will be
given to the class at the end of the semester, a written report will be prepared, and peer evaluations
will be used to assess initiative and engagement in the team.

Please turn in your assignments on time!!

- Assignments are due at the time/date shown in the Course Schedule.

- Assignments turned in late within 24 hours after the due date/time will be counted for 50% of
possible points.

- No credit will be given for assignments turned in 24 hours or more past the due date/time.

- Thereis no penalty for turning in an assignment early!

If you feel a homework assignment, quiz, or exam has been graded incorrectly, please let the
instructor or TA know within one week for a re-grade of the entire assighment/exam. A re-grade

request may result in your grade being raised or lowered. Re-grading an assignment/exam will only
be possible once for a given assignment.

Grading
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According to the weight of individual grade items above, a total percentage score will be calculated
and converted into a letter grade at the end of the semester as shown below.

Percentage score Grade GPA
93-100 A 4.0
90-93 A- 3.7
87-90 B+ 33
83-87 B 3.0
80-83 B- 2.7
77-80 C+ 2.3
73-77 C 2.0
70-73 C- 1.7
60-70 D 0.7-1.3

0-60 F 0

The grades may be curved in favor of the average grade of the class.

Important Dates

For dates of midterm exams, quizzes and homework due dates, please see the separate Course
Schedule and Canvas.

Mon, Aug 26 First Day of class
Mon, Sep 2 Labor Day Holiday — No Class
Mon-Fri, Nov 25-29 Fall Break — No Classes

Mon, Wed Dec 9 and 11 Presentations of Final Projects in class, Reports Due
Dec 12/16 No Final Exam

HH may have occasional absences from class due to research activities and university service, for
example, conference attendance to report on research results and on results of funded projects to
sponsors, or seminars at other universities. Travel and absences will be scheduled so that impacts on
the class are minimal.

Requirements for Infectious Diseases
Members of the CU Boulder community and all visitors to campus must follow university, department
and building health and safety requirements and all public health orders to reduce the risk of
spreading infectious disease.

The CU Boulder campus is currently mask-optional. However, if masks would be again required in
classrooms, students who fail to adhere to masking requirements will be asked to leave class, and
students who do not leave class when asked or who refuse to comply with these requirements will be
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referred to Student Conduct and Conflict Resolution. For more information, see the policy on
classroom behavior and the Student Code of Conduct. If you require accommodation because a
disability prevents you from fulfilling these safety measures, please follow the steps in the
“Accommodation for Disabilities” statement on this syllabus.

If you feel ill and think you might have COVID-19 or if you have tested positive for COVID-19, please
stay home and follow the further guidance of the Public Health Office. If you are fully vaccinated and
have been in close contact with someone who has COVID-19, you do not need to stay home.

Please let Prof. Heinz by email if you are ill or quarantining and will need to miss lecture. We can then
attempt hybrid classes and look for other suitable accommodations.

Accommodation for Disabilities

If you qualify for accommodations because of a disability, please submit your accommodation letter
from Disability Services to Prof. Heinz in a timely manner so that your needs can be addressed.
Disability Services determines accommodations based on documented disabilities in the academic
environment. Information on requesting accommodations is located on the Disability Services
website. Contact Disability Services at 303-492-8671 or dsinfo@colorado.edu for further assistance.
If you have a temporary medical condition or injury, see Temporary Medical Conditions under the
Students tab on the Disability Services website.

Preferred Student Names and Pronouns
CU Boulder recognizes that students' legal information does not always align with how they identify.
Students may update their preferred names and pronouns via the student portal; those preferred
names and pronouns are listed on instructors' class rosters. In the absence of such updates, the name
that appears on the class roster is the student's legal name.

Honor Code

All students enrolled in a University of Colorado Boulder course are responsible for knowing and
adhering to the Honor Code. Violations of the Honor Code may include, but are not limited to:
plagiarism, cheating, fabrication, lying, bribery, threat, unauthorized access to academic materials,
clicker fraud, submitting the same or similar work in more than one course without permission from
all course instructors involved, and aiding academic dishonesty. All incidents of academic misconduct
will be reported to Student Conduct & Conflict Resolution (honor@colorado.edu); 303-492-5550).
Students found responsible for violating the Honor Code will be assigned resolution outcomes from
the Student Conduct & Conflict Resolution as well as be subject to academic sanctions from the faculty
member. Additional information regarding the Honor Code academic integrity policy can be found on
the Honor Code website.

Specifically, the following actions would be grounds for concern and academic penalty as deemed
appropriate by the instructor and in compliance with University Honor Code.

1. Papers submitted by any student, written in part or in whole by someone other than that
student; in addition, submitted papers that have already been submitted for a different class
earlier (“resubmission”).

2. Vandalism, destruction of property, stealing.

3. Violation of CU guidelines and standards.
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Religious Holidays
Campus policy regarding religious observances requires that faculty make every effort to deal
reasonably and fairly with all students who, because of religious obligations, have conflicts with
scheduled exams, assignments or required attendance. In this class, please let me know of any
upcoming observances and holidays at least two weeks in advance.
See the campus policy regarding religious observances for full details.

Classroom Behavior
Both students and faculty are responsible for maintaining an appropriate learning environment in all
instructional settings, whether in person, remote or online. Those who fail to adhere to such
behavioral standards may be subject to discipline. Professional courtesy and sensitivity are especially
important with respect to individuals and topics dealing with race, color, national origin, sex,
pregnancy, age, disability, creed, religion, sexual orientation, gender identity, gender expression,
veteran status, political affiliation or political philosophy. For more information, see the classroom
behavior policy, the Student Code of Conduct, and the Office of Institutional Equity and Compliance.

Sexual Misconduct, Discrimination, Harassment and/or Related Retaliation

CU Boulder is committed to fostering an inclusive and welcoming learning, working, and living
environment. University policy prohibits sexual misconduct (harassment, exploitation, and assault),
intimate partner violence (dating or domestic violence), stalking, protected-class discrimination and
harassment, and related retaliation by or against members of our community on- and off-campus.
These behaviors harm individuals and our community. The Office of Institutional Equity and
Compliance (OIEC) addresses these concerns, and individuals who believe they have been subjected
to misconduct can contact OIEC at 303-492-2127 or email cureport@colorado.edu. Information about
university policies, reporting options, and support resources can be found on the OIEC website.

Please know that faculty and graduate instructors have a responsibility to inform OIEC when they are
made aware of any issues related to these policies regardless of when or where they occurred to
ensure that individuals impacted receive information about their rights, support resources, and
resolution options. To learn more about reporting and support options, visit Don’t Ignore It.

Mental Health and Wellness Resources
The University of Colorado Boulder is committed to the well-being of all students. If you are struggling
with personal stressors, mental health or substance use concerns that are impacting academic or daily
life, please contact Counseling and Psychiatric Services (CAPS) located in C4C or call (303) 492-2277,
24/7.

Free and unlimited telehealth is also available through Academic Live Care. The Academic Live Care
site also provides information about additional wellness services on campus that are available to
students.

We are here to help you grow as a student and as a person. Feel free to get in touch about academic
topics and beyond the classroom.
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