
SYLLABUS 

 

Course: CHEM 5620: Selected Topics in Inorganic Chemistry 

Functional Porous Materials 

 

Term: Fall 2022 

Instructor: Prof. Shengqian Ma  

(Email: shengqian.ma@unt.edu; Office Phone Number: 940-369-7137; Office: CHEM 305D)  

 

As members of the UNT community, we have all made a commitment to be part of an institution 

that respects and values the identities of the students and employees with whom we interact. UNT 

does not tolerate identity-based discrimination, harassment, and retaliation. 

 

Time and Location  

11:00AM-12:20 PM on Tuesday/Thursday in ENV120  

 

Office Hours  

9:00-10:30 AM on Wednesday (or by appointment).  

 

Text  

Notes to be provided. 

 

Reference Texts (Optional)  

Adsorption by Powders and Porous Solids, F. Rouquerol, J. Rouquerol, K. S. W. Sing, 

Academic Press, 1999 

Adsorbents: Fundamentals and Applications, Ralph T. Yang, John Wiley & Sons, Inc., 

2003  

Ordered Porous Solids: Recent Advances and Prospects 1st Edition, Valentin Valtchev, 

Svetlana Mintova, and Michael Tsapatsis, Elsevier Science, c2009 

Elaboration and Applications of Metal-Organic Frameworks, Series on Chemistry, 

Energy and the Environment: Volume 2, World Scientific, Edited by: Shengqian Ma and 

Jason A. Perman, 2018 

Themed Issues on Metal-Organic Frameworks, Covalent-Organic Frameworks, and 

Porous Materials: Chem. Rev. 2012, 112, Issue 2; Chem. Soc. Rev., 2014, 43; Chem. Rev. 
2020, 120, Issue 16; Chem. Soc. Rev., 2021, 50; Chem. Soc. Rev., 2022, 51.  

 

Course Description 

This course will provide an overview of recent advances in porous materials, including porous 

metal-organic frameworks, porous polymers, zeolites, mesoporous materials, porous carbons, and 

porous liquids. It will cover the fundamentals of adsorption in porous materials, and will also 

introduce some important characterization techniques such as X-ray diffraction, neutron 

diffraction/scattering, electron microscopy, etc. The applications of each type of porous materials 

will be emphasized particularly energy/environmental/biology related applications, and their 

structures and properties that are relevant for the applications will be discussed as well.  

 

Outline of Course Topics  

Introduction to Porous Materials 

Fundamentals of Adsorption  

Fundamentals of X-ray Crystallography 

mailto:shengqian.ma@unt.edu


Metal-Organic Frameworks 

Porous Organic Polymers 

Zeolites 

Mesoporous Materials 

Porous carbon materials 

Porous Liquids 

 

Course Requirements: 

Attendance – Attendance is mandatory. 

 

Literature, Term Paper & Presentation  

Students enrolled in this course will be expected to do a literature survey (in recent five 

years) on an assigned topic regarding applications of porous materials and write a short 

review paper (10-page and double-space) followed by a twenty-minute presentation for the 

literature review. The title and abstract of the presentation should be emailed to the 

instructor a week before the date of presentation, and a copy of the presentation slides 

together with the term paper should also be sent to the instructor after class. The abstracts 

and presentation slides will be posted on CANVAS for the whole class to share. The topic 

assignment will be available after midterm exam, and the presentations will be tentatively 

scheduled in the last four lecture time. The term paper and presentation will be worth 300 

points.   

 

Examinations  

There will be a take-home midterm exam (worth 300 points each) and a comprehensive 

final exam (worth 400 points). Written documentation for an excused absence must be 

provided.  

 

Tentative Dates for Exams  

The exams will tentatively be on the following days:  

Mid-Exam: Tuesday, October 25, 2022 (take-home) 

Final Exam: December 8, Thursday, 2022 (11:00AM-12:30 PM)  

 

Course Grading: 

A typical grading scale is used: A - 90%; B - 80%; C - 65%; D - 50%. 

 

 

UNT POLICIES 

 

ADA Policy 

UNT makes reasonable academic accommodation for students with disabilities. Students seeking 

accommodation must first register with the Office of Disability Accommodation (ODA) to verify 

their eligibility. If a disability is verified, the ODA will provide a student with an accommodation 

letter to be delivered to faculty to begin a private discussion regarding one’s specific course needs. 

Students may request accommodations at any time, however, ODA notices of accommodation 

should be provided as early as possible in the semester to avoid any delay in implementation. Note 

that students must obtain a new letter of accommodation for every semester and must meet with 

each faculty member prior to implementation in each class. For additional information see the ODA 

website (https://disability.unt.edu/). 

 

Emergency Notification & Procedures 

https://disability.unt.edu/


UNT uses a system called Eagle Alert to quickly notify students with critical information in the 

event of an emergency (i.e., severe weather, campus closing, and health and public safety 

emergencies like chemical spills, fires, or violence). In the event of a university closure, please 

refer to Canvas for contingency plans for covering course materials. 

 

Acceptable Student Behavior 

Student behavior that interferes with an instructor’s ability to conduct a class or other students' 

opportunity to learn is unacceptable and disruptive and will not be tolerated in any instructional 

forum at UNT. Students engaging in unacceptable behavior will be directed to leave the classroom 

and the instructor may refer the student to the Dean of Students to consider whether the student's 

conduct violated the Code of Student Conduct. The University's expectations for student conduct 

apply to all instructional forums, including University and electronic classroom, labs, discussion 

groups, field trips, etc. Visit UNT’s Code of Student Conduct 

(https://deanofstudents.unt.edu/conduct) to learn more. 

 

Student Evaluation Administration Dates 

Student feedback is important and an essential part of participation in this course. The student 

evaluation of instruction is a requirement for all organized classes at UNT. The survey will be made 

available during weeks 13, 14 and 15 [insert administration dates] of the long semesters to provide 

students with an opportunity to evaluate how this course is taught. Students will receive an email 

from "UNT SPOT Course Evaluations via IASystem Notification" (no-reply@iasystem.org) with 

the survey link. Students should look for the email in their UNT email inbox. Simply click on the 

link and complete the survey. Once students complete the survey they will receive a confirmation 

email that the survey has been submitted. For additional information, please visit the SPOT website 

(http://spot.unt.edu/) or email spot@unt.edu. 

 

Prohibition of Discrimination, Harassment, and Retaliation (Policy 16.004) 

The University of North Texas (UNT) prohibits discrimination and harassment because of race, 

color, national origin, religion, sex, sexual orientation, gender identity, gender expression, age, 

disability, genetic information, veteran status, or any other characteristic protected under applicable 

federal or state law in its application and admission processes; educational programs and activities; 

employment policies, procedures, and processes; and university facilities. The University takes 

active measures to prevent such conduct and investigates and takes remedial action when 

appropriate. 

 

DISCLAIMER: The professor of this course reserves the right to alter at any time any of the 

information presented on this syllabus at his discretion. 
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Tentative Course Schedule 

Dates Contents 

Aug. 30  Overview of the course; Brief Introduction to Porous Materials 

Sep. 1,6,8 Fundamentals of Adsorption 

Sep. 13, 15, Oct. 25 Fundamentals of X-ray Crystallography  

Oct. 25 for X-ray Lab tour 

Sep. 20, 22, 27, 29 

Oct. 4, 6, 11,13 

Metal-Organic Frameworks  

Oct. 18, 20, 27 

Nov. 1 

Porous Organic Polymers 

Nov. 3, 8 Zeolites 

Nov. 10, 15 Mesoporous Materials 

Nov. 17, 22 Porous carbon materials 

Nov. 24 Thanksgiving Holiday (No Class) 

Nov. 29 Porous Liquids 

Dec. 1, 6 Literature presentation 

Dec. 8 Final Exam  

 


