Advanced Chemical and Biological Process Laboratories
ECH 6937 Sections 2147 and 28C1
Academic Term: Spring 2020
Class Meetings
• Lab Sessions:
o Section 2147: Tuesdays, periods 6-9 (12:50 pm – 4:55 pm) and
o Section 28C1: Thursdays, periods 6-9 (12:50 pm – 4:55 pm).
o Location: CHE 220, CHE 200, and CHE 300A
• Lectures:
o Wednesdays, period 6 (12:50 pm – 1:40 pm)
o Location: NEB 202
Instructor
Dmitry Kopelevich
Email Address: dkopelevich@che.ufl.edu
Office Phone Number: (352) 392-4422
Office Location: CHE 315
Office hours: Wednesdays, 2:00 pm – 4:00 pm or by appointment.
Teaching Assistants
Name
Bochuan Song
Ruwen Tan
Hanqin Zhao

Email address
bsong94@ufl.edu
ruwentan@ufl.edu
zhaohanqin@ufl.edu

Course Description
3 credit hours. This is laboratory course providing an overview of advanced chemical and biological processing
techniques. Students taking this course will gain hands-on experience in performing experiments and will improve their
report writing and oral presentation skills.
Experimental Modules
Biological Applications of Chemical Engineering
• Michaelis–Menten enzyme kinetics
• Polymerase chain reaction
• Separation of DNA under electrophoresis
• Hydrogels: preparation and applications to drug delivery
• Thermodynamics of self-assembly
Advanced Chemical Engineering Systems
• Spin-coating
• Fluidized beds
• Gas absorption
• Cooling tower
• Industrial process control system
• Hydrogen fuel cell
Course Pre-Requisites / Co-Requisites
None.
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Course Objectives
• Reinforce classroom theory by collection and use of data in practical experiments with all their inherent problems and
limitations.
• Gain hands-on experience in performing experiments for a wide range of Chemical and Biological processes.
• Learn and practice safe laboratory techniques and operating procedures.
• Gain experience in analysis and interpretation of experimental data.
• Improve problem-solving skills.
• Apply critical thinking skills to analysis of problems and cause-effect relationships.
• Gain experience in working in teams.
• Gain proficiency in writing technical reports.
• Gain experience in giving oral presentation, including handling of questions and use of appropriate visual aids.
• Create a sense of professional responsibility for the quality and integrity of engineering work.
Materials and Supply Fees
The material and supply fees are included in the credit fee. The total credit fee (for 3 credits) is $2250.
Required Textbooks and Software
None. The lab manuals and protocols of the experimental modules are available through Canvas. It is the student’s
responsibility to let the instructor or graduate assistant know if they have problems accessing the material.
Recommended Materials
The students are encouraged to check all the resources listed in the lab manuals and protocols from the libraries or
Internet. Note that most journal articles can be downloaded from a computer connected to the University network.
Course Schedule
Please see Canvas for the group information, schedule, and location.
Attendance Policy, Class Expectations, and Make-Up Policy
• A student must be in attendance for the entire lab period of every module. Excused absences must be consistent with
university policies in the graduate catalog and require appropriate documentation. To make up a missed lab, the
students will be required to perform the missed experiment with another group. An unexcused absence will result in
zero points for the missed module.
• Students will be given a warning for the first tardiness. Each subsequent instance of tardiness will result in a half
letter-grade reduction.
• Cell phones cannot be used in the lab.
Evaluation of Grades
The grade will be determined according to the following weighting criteria:
•
•
•
•
•
•

Lab reports:
Presentations:
Postlab homework:
Prelab homework:
Quizzes:
Participation:

23%
23%
34%
10 %
5%
5%
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The participation grade will be based on the TA feedback, peer evaluations, and the instructor’s observations. A failing
grade for participation will result in a failing course grade.
Important: Failure to follow safe operating procedures will result in a substantial grade reduction (see below).
Grading Policy
The final grading scale will be curved as appropriate. More information on UF grading policy may be found at:
http://gradcatalog.ufl.edu/content.php?catoid=10&navoid=2020#grades.
Safety
The students are expected to know and follow safe operating procedures of the equipment as well as proper handling of
hazardous materials. The students are required to attend a safety orientation session at the beginning of the semester.
Failure to follow safe operating procedures will result in a significant grade reduction. Examples of safety violations
are listed below (this list is not exhaustive):
Safety violation

Penalty

Leaving the lab without shutting down an experimental system

Failing grade

Not wearing PPE required by an experiment

Letter grade reduction

Not disposing of hazardous waste properly

Letter grade reduction

Not handling a chemical spill properly

Letter grade reduction

Bringing food or drink into the lab

Letter grade reduction

Prelab Homework Policy
• Prelab homework should be completed individually by each student and is due at the beginning of each new
experiment.
• A failing grade will be assigned to students whose cumulative prelab homework grade is less than 50%.
• In addition to the homework assignment for each specific experiment, in the beginning of the semester the students will
be assigned a homework on safety (due before your 1st lab session) and a homework on statistical analysis (due before
your 2nd lab session).
• Late homework submissions will be accepted only if a student was not able to complete the homework on time due to
an acceptable reason (see the attendance policy).
Quiz Policy
• A short quiz will be given at the beginning of each lab session.
• A failing grade will be assigned to students whose cumulative quiz grade is less than 50%.
• Failure to correctly answer safety-related questions will result in a 5% reduction of the course grade per each
wrong answer.
• Quizzes will be rescheduled only for those students who missed them due to an acceptable reason (see the attendance
policy). It is required that whenever possible the student notifies the instructor about the situation before the quiz.
• Students arriving late for a quiz will be given only the balance of time remaining to complete their work unless an
acceptable reason (see above) is provided.
• Students may not use their notes, manuals, or any other material during the quizzes.
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Schedule for each experiment
Before the experiment:
1. Review theory, safety rules, operating instructions, and instructional videos posted on the Canvas website.
2. Answer pre-lab questions posted on the Canvas website. Written answers to the pre-lab questions should be uploaded
to Canvas before to the lab session or submitted to your TA at the beginning of the lab session.
During the experiment:
1. Take the pre-lab quiz.
2. Get acquainted with equipment.
3. Learn proper start-up and shutdown procedures.
4. Learn how to perform measurements.
5. Learn about limits of the system.
6. Experiment with the system under various conditions (if applicable).
7. Perform basic checks of your data (e.g., mass and energy balances) during the experiment. Avoid a situation in which
you collect data just to discover that it does not satisfy the mass or energy balance after you are out of the lab and
writing your report. It is necessary to perform the basic checks during the lab and repeat an experiment, if necessary.
8. Your preliminary analysis will be reviewed by the TAs and will contribute to your lab participation grade.
After the experiment:
Analyze your data and work on your post-lab assignment. Each module has one of the following post-lab assignments:
• Oral presentation (two of the lab modules)
• Lab report (two other lab modules)
• Post-lab homework (all other lab modules).
Specific assignments for each module will be communicated through Canvas. Unless stated otherwise, all reports,
presentations, and postlab homeworks are group assignments. Postlab homeworks are due one week after the
experiments whereas reports and presentations are due two weeks after the experiment. Specific times for presentations
will be announced on Canvas.
Reports and presentations will be graded both on technical content and communication effectiveness. Grading rubrics for
the reports and presentations will be posted on the Canvas website. Students are encouraged to submit drafts of their
reports and presentation slides to the instructor for feedback before submitting the final version for a grade. The drafts
should be submitted at least one week before the final submission deadline to ensure timely feedback from the instructor.
Submission of post-lab assignments:
1. All written post-lab assignments should be submitted via Canvas either in MS Word or PDF format.
2. Slides for oral presentations should be submitted via Canvas either in PowerPoint or PDF format.
3. In addition to a report, post-lab, or presentation file, your submission should contain all supporting information, such
as spreadsheet files with raw data and files with your computer codes. However, your reports and presentations should
be self-contained, i.e. one should be able to understand your work by reading your report or listening to your
presentation without referring to supporting materials.
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Guidelines for Experiments and Data Analysis
1. Always perform basic validity checks, such as energy and material balances.
2. Investigate effects of all control parameters on the experimental results.
3. Clearly identify and justify all assumptions in your theoretical calculations.
4. Compare the measured data with your theoretical calculations.
5. Check reproducibility of your data. Whenever possible, perform at least three runs for each experimental
condition and obtain error estimates by computing standard deviations based on these runs.
6. Report any anomalous results and discuss their possible sources.
7. Use spreadsheets (e.g., Excel or OpenOffice) to store your data. Use python, matlab, or another equivalent
programming language for data analysis and theoretical calculations. Use of spreadsheets for complex calculations is
discouraged due to difficulty of their debugging.
8. Make sure that your objectives can be met with your operating conditions. It is easy to choose conditions that are
outside of the performance limits of the apparatus or produce results with no measurable difference.
University Honesty Policy
UF students are bound by The Honor Pledge which states, “We, the members of the University of Florida community,
pledge to hold ourselves and our peers to the highest standards of honor and integrity by abiding by the Honor Code. On
all work submitted for credit by students at the University of Florida, the following pledge is either required or implied:
“On my honor, I have neither given nor received unauthorized aid in doing this assignment.” The Honor Code
(https://sccr.dso.ufl.edu/policies/student-honor-code-student-conduct-code/) specifies a number of behaviors that are in
violation of this code and the possible sanctions. Furthermore, you are obligated to report any condition that facilitates
academic misconduct to appropriate personnel. If you have any questions or concerns, please consult with the instructor or
TAs in this class.
Cooperation Policy

• Students are expected to work in teams on their experiments and group post-lab assignments.
• Pre-lab questions and the introductory post-lab assignment should be answered by each student individually.
• No consultation among students is allowed during quizzes.
Plagiarism
Students are not permitted to represent as their own work any portion of the work of another person. Plagiarism includes
(but is not limited to) submitting a document or assignment which in whole or in part is identical or substantially identical
to a document or assignment not authored by the student. All sources used in preparation of reports and presentations
should be cited. All submitted assignments will be subjected to the Turnitin software to determine their originality.
Falsified Information
Students are not permitted to use or report any invented or fabricated information or data. This includes both experimental
results and theoretical calculations.
Sanctions
Since ethical behavior in science and engineering is equal in importance to specific knowledge, violations of the honor
code will result in a substantial grade reduction. For the first violation, the grade for the assignment will be reduced by
at least 50%. For the second violation, violators will be assigned a non-passing letter grade for the course.
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Students Requiring Accommodations
Students with disabilities requesting accommodations should first register with the Disability Resource Center (352-3928565, https://www.dso.ufl.edu/drc) by providing appropriate documentation. Once registered, students will receive an
accommodation letter which must be presented to the instructor when requesting accommodation. Students with
disabilities should follow this procedure as early as possible in the semester.
Course Evaluation
Students are expected to provide professional and respectful feedback on the quality of instruction in this course by
completing course evaluations online via GatorEvals. Guidance on how to give feedback in a professional and respectful
manner is available at https://gatorevals.aa.ufl.edu/students/. Students will be notified when the evaluation period opens,
and can complete evaluations through the email they receive from GatorEvals, in their Canvas course menu under
GatorEvals, or via https://ufl.bluera.com/ufl/. Summaries of course evaluation results are available to students at
https://gatorevals.aa.ufl.edu/public-results/.
Commitment to a Safe and Inclusive Learning Environment
The Herbert Wertheim College of Engineering values broad diversity within our community and is committed to
individual and group empowerment, inclusion, and the elimination of discrimination. It is expected that every person in
this class will treat one another with dignity and respect regardless of gender, sexuality, disability, age, socioeconomic
status, ethnicity, race, and culture.
If you feel like your performance in class is being impacted by discrimination or harassment of any kind, please contact
your instructor or any of the following:
• Your academic advisor or Graduate Program Coordinator
• Robin Bielling, Director of Human Resources, 352-392-0903, rbielling@eng.ufl.edu
• Curtis Taylor, Associate Dean of Student Affairs, 352-392-2177, taylor@eng.ufl.edu
• Toshikazu Nishida, Associate Dean of Academic Affairs, 352-392-0943, nishida@eng.ufl.edu
Software Use
All faculty, staff, and students of the University are required and expected to obey the laws and legal agreements
governing software use. Failure to do so can lead to monetary damages and/or criminal penalties for the individual
violator. Because such violations are also against University policies and rules, disciplinary action will be taken as
appropriate. We, the members of the University of Florida community, pledge to uphold ourselves and our peers to the
highest standards of honesty and integrity.
Student Privacy
There are federal laws protecting your privacy with regards to grades earned in courses and on individual assignments.
For more information, please see: https://registrar.ufl.edu/ferpa.html
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Campus Resources
Health and Wellness
U Matter, We Care:
Your well-being is important to the University of Florida. The U Matter, We Care initiative is committed to
creating a culture of care on our campus by encouraging members of our community to look out for one
another and to reach out for help if a member of our community is in need. If you or a friend is in distress,
please contact umatter@ufl.edu so that the U Matter, We Care Team can reach out to the student in distress. A
nighttime and weekend crisis counselor is available by phone at 352-392-1575. The U Matter, We Care Team
can help connect students to the many other helping resources available including, but not limited to, Victim
Advocates, Housing staff, and the Counseling and Wellness Center. Please remember that asking for help is a
sign of strength. In case of emergency, call 9-1-1.
Counseling and Wellness Center: http://www.counseling.ufl.edu/cwc, and 392-1575; and the University
Police Department: 392-1111 or 9-1-1 for emergencies.
Sexual Discrimination, Harassment, Assault, or Violence
If you or a friend has been subjected to sexual discrimination, sexual harassment, sexual assault, or violence
contact the Office of Title IX Compliance, located at Yon Hall Room 427, 1908 Stadium Road, (352) 273-1094,
title-ix@ufl.edu
Sexual Assault Recovery Services (SARS)
Student Health Care Center, 392-1161.
University Police Department at 392-1111 (or 9-1-1 for emergencies), or http://www.police.ufl.edu/.
Academic Resources
E-learning technical support, 352-392-4357 (select option 2) or e-mail to Learning-support@ufl.edu.
https://lss.at.ufl.edu/help.shtml.
Career Resource Center, Reitz Union, 392-1601. Career assistance and counseling. https://www.crc.ufl.edu/.
Library Support, http://cms.uflib.ufl.edu/ask. Various ways to receive assistance with respect to using the
libraries or finding resources.
Teaching Center, Broward Hall, 392-2010 or 392-6420. General study skills and tutoring.
https://teachingcenter.ufl.edu/.
Writing Studio, 302 Tigert Hall, 846-1138. Help brainstorming, formatting, and writing papers.
https://writing.ufl.edu/writing-studio/.
Student Complaints Campus: https://www.dso.ufl.edu/documents/UF_Complaints_policy.pdf.
On-Line Students Complaints: http://www.distance.ufl.edu/student-complaint-process.
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