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CHEM 4760 – Radiochemistry:  Energy, Medicine, and the Environment (3 s.h.) 
Spring 2021 

 
Virtual Lecture Times:  9:30-10:20, Mon/Wed/Fri  

(Zoom Meeting ID: 993 8514 2710; Password: 577189103) 
 
Instructor:  Prof. Korey Carter   e-mail: korey-carter@uiowa.edu   
 
Office hours (Zoom) for Prof. Carter: Wed. 10:30 a.m. – 12:00 p.m. and Thurs. 9:00 a.m. – 10:30 a.m. 
(Zoom Meeting ID: 947 072 1740; Password: 577189103) 
   
If these times do not work for your schedule, times are available outside office hours by appointment.  
 
TA: Hansol Lee   e-mail: hansol-lee@uiowa.edu 
 
Mr. Lee is a grader for this course and will not hold independent office hours. 
 
Course Description 

This course is designed to provide fundamental theoretical concepts and calculations that are core to all 
aspects of radiochemistry within a framework of real-world applications.  Students will be introduced to 
the chemical and physical phenomena that describe nuclear interaction, decay modes, isotope effects, 
and radioanalytical measurement technologies and gain insights into the impact these phenomena have 
for applications of radiochemistry and nuclear science in medicine, energy, industry, natural sciences, 
government, and for society. 

 
Course Materials  

Recommended text: Radiochemistry and Nuclear Chemistry, Fourth Edition by Choppin, Lilijenzin, 
Rydberg, and Ekberg.  
 
Link to textbook’s web site: https://www.sciencedirect.com/science/book/9780124058972  

 
Course web site: (https://icon.uiowa.edu/) This site has the course syllabus, announcements, textbook 
chapters, lecture slides, problem sets, and grades. 
 

Description and Expectations for Course Participation and Virtual Delivery  
Technology requirements:	A webcam, the ability to use Zoom for synchronous lectures and drop-in 
office hours, and access to a document scanner to upload exams and homework. 
 
Virtual delivery:	This course will be held remotely via Zoom for the Spring 2021 semester due to the 
ongoing COVID-19 pandemic. Both synchronous and asynchronous options will be available (the 
lectures will be recorded and posted to ICON), but synchronous participation is highly recommended 
for breakout practice problem sessions and questions answered in real time. 

 
Microphones and video: Microphones should be muted in the main Zoom room and should remain 
muted unless you are called upon (this will be the default when you enter the room). Questions will be 
handled using the hand raise button feature in Zoom. Once you raise your hand and are called upon, you 
may unmute to ask your question. Microphones should be turned on in the breakout rooms. Video is 
optional in the main Zoom room, but it is highly encouraged in the breakout rooms (collaboration is 
more effective when you can see who is talking). 
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Technology problems: If you encounter technical problems during class, please feel free to join us as 
soon the problem is remedied. The lectures will be recorded, so you will be able to revisit the lecture to 
catch up on missed material. If for some reason I am dropped from Zoom, please give me up to 10 
minutes to resolve the problem and log back in. I will send an email to the class if I am an unable to get 
the issue addressed in a timely fashion. We will either pick up the lecture the next class period or I will 
finish recording the lecture later and post it to ICON. 

 
Exams: All exams will be take-home. You may use your notes, the textbook, and resources on the 
ICON website. Questions will also utilize the online literature and databases that require Internet 
access; however, sharing exams with 3rd-parties such as Chegg, CourseHero, Reddit, or any other non-
UI course content repository is not allowed. I do use questions that have easily found, but incorrect 
answers provided online. Exams will be released on the ICON website at 9:30 am the day of the exam 
(we will have no class those days) and exams must be uploaded into Gradescope on the ICON website 
by 9:30 am the same day one week later for full credit (see the assignment schedule below for more 
details). 
 
Illness: The health of everyone in this class comes before anything else. If you become ill, especially 
with COVID-19, please notify Prof. Carter via email as soon as possible.      
 

Grading:  
1) 6 Problem Sets @ 50 points each = 300 points 
2) Literature Review = 200 points 
3)   Midterm Exam = 250 points 
4)   Comprehensive Final Exam = 250 points  
 
Total = 1000 points  

 
The final grade distribution will be the following:  88% and above A; 75% and above B; 60% and above 
C; 50% and above D; below 50% F.  +/- marks will be given at the end of the course.  The instructor 
reserves the right to lower the grade cut-off but it will not be increased for any reason. 

   
Notes on Independent Work, Late Work, and Grading 
General discussion with classmates on the problem sets and in writing the literature reviews is 
encouraged. Take home exams are open book and open note and will require the use of online resources; 
however, these exams should be completed alone. Cheating and plagiarism will not be tolerated and 
will be reported to the College of Liberal Arts and Sciences. 
 
Late assignments including exams will be penalized at 10% per day. 
 
Any questions about grades and scores received for course assignments should be directed to Prof. Carter. 
Requests for a regrade on an assignment or exam must be submitted by email with a written explanation 
within two weeks of the return date. Federal privacy rules mandate that individual scores and grades 
cannot be publicly posted. Grades will be posted on ICON after each problem set and each exam and 
individual cumulative scores may be obtained from Prof. Carter. 
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CLAS Information and Policies 
 
Absences and Attendance 
Students are responsible for attending class and for contributing to the learning environment of a course. 
Students are also responsible for knowing course absence policies, which vary by instructor. All absence 
policies, however, must uphold the UI policy related to student illness, mandatory religious obligations, 
including Holy Day obligations, unavoidable circumstances, and University authorized activities 
(https://clas.uiowa.edu/students/handbook/attendance-absences). Students may use the CLAS absence 
form to aid communication with the instructor who will decide if the absence is excused or unexcused; 
the form is located on ICON within the top banner under "Student Tools.” 
 
Academic Integrity 
All CLAS students or students taking classes offered by CLAS have, in essence, agreed to the 
College's Code of Academic Honesty: "I pledge to do my own academic work and to excel to the best of 
my abilities, upholding the IOWA Challenge. I promise not to lie about my academic work, to cheat, or to 
steal the words or ideas of others; nor will I help fellow students to violate the Code of Academic 
Honesty." Any student committing academic misconduct is reported to the College and placed on 
disciplinary probation or may be suspended or expelled per the CLAS Academic Policies Handbook. 
  
Electronic Communication 
University policy specifies that students are responsible for all official correspondences sent to their 
University of Iowa e-mail address (@uiowa.edu). Faculty and students should use this account for 
correspondences. I will respond to emails as I am able, and if you send an email during normal work 
hours, please expect a wait time of up to 24 hours for a response. If I have not responded within 24 hours, 
please feel free to resend the email. Emails over the weekend will be replied to on the following school 
day. 
 
Classroom Expectations   
Students are expected to comply with University policies regarding appropriate classroom behavior as 
outlined in the Code of Student Life (https://dos.uiowa.edu/policies/code-of-student-life/). This includes 
related UI policies and procedures that all students have agreed to regarding the COVID-19 pandemic. In 
the event that a student disrupts the classroom environment through the failure to comply with a 
reasonable directive of an instructor or of the University, the instructor has the authority to ask that the 
student to leave the space immediately for the remainder of the class period. Additionally, the instructor is 
asked to report the incident to the UI Office of Student Accountability, with the possibility of additional 
follow-up with the student. Students who need temporary alternative learning arrangements (TALA) for a 
future semester related to COVID-19 should visit this website for more information: 
https://coronavirus.uiowa.edu/termporary-alternative-learning -arrangements-tala. 
 
Class Recordings: Privacy and Sharing  
Some sessions of a course could be recorded or live-streamed. Such a recording or streaming will only be 
available to students registered for the course. These recordings are the intellectual property of the 
faculty, and they may not be shared or reproduced without the explicit written consent of the faculty 
member. Students may not share these sessions with those who are not enrolled in the course; likewise, 
students may not upload recordings to any other online environment. Doing so is a breach of the Code of 
Student Conduct and in some cases is a violation of the Federal Education Rights and Privacy Act 
(FERPA). 
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Administrative Home 
The College of Liberal Arts and Sciences is the administrative home of this course and governs matters 
such as the add/drop deadlines, the second-grade-only option, and other related issues. Different colleges 
may have different policies. Questions may be addressed in the CLAS Academic Programs and Student 
Development Office, which is operating remotely this semester. Details can be found at 
https://clas.uiowa.edu/students. 
  
Accommodations for Disabilities 
The University of Iowa is committed to providing an educational experience that is accessible to all 
students. A student may request academic accommodations for a disability (which includes but is not 
limited to mental health, attention, learning, vision, and physical or health-related conditions). A student 
seeking academic accommodations should first register with Student Disability Services and then meet 
with Prof. Carter privately on Zoom to make particular arrangements. Reasonable accommodations are 
established through an interactive process between the student, instructor, and SDS. 
See https://sds.studentlife.uiowa.edu for more information.  
 
Additional Accommodations 
Due to the continuation of unusual circumstances in 2021 (Covid-19, inclement weather effects, 
economic changes, etc.), there may be sudden changes to your living and educational environment that 
will have or may have already created barriers to your learning. Please communicate with me via e-mail 
regarding any changes to your situation that would affect your performance or participation. It is my 
intent to make this class as accessible and equitable as possible.  
 
Nondiscrimination in the Classroom 
The University of Iowa is committed to making the classroom a respectful and inclusive space for people 
of all gender, sexual, racial, religious or other identities. Toward this goal, students are invited to 
optionally share their preferred names and pronouns with their instructors and classmates. The University 
of Iowa prohibits discrimination and harassment against individuals on the basis of race, class, gender, 
sexual orientation, national origin, and other identity categories set forth in the University’s Human 
Rights policy. For more information, contact the Office of Diversity, Equity, and Inclusion @ Iowa, ddei-
contact@uiowa.edu, or visit https://diversity.uiowa.edu.  
 
CLAS Final Examination Policies 
The Registrar announces the final examination schedule for each class, generally by the fifth week of 
classes. Final exams are offered only during the official final examination period. No exams of any kind 
are allowed during the last week of classes. All students should plan on being at the UI through the final 
examination period. Once the Registrar has announced the date, time, and location of each final exam, the 
complete schedule will be published on the Registrar's web site and will be shared with instructors and 
students. It is the student's responsibility to know the date, time, and place of the final exam. 
 
Making a Suggestion or a Complaint 
Students with a suggestion or complaint should first visit with Prof. Carter (in a recorded Zoom session), 
and then with the departmental DEO (Prof. MacGillivray). Complaints must be made within six months 
of the incident per the CLAS Academic Policies Handbook. More information can be found at 
https://clas.uiowa.edu/students/handbook/student-rights-responsibilities. 
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Understanding Sexual Harassment 
Sexual harassment subverts the mission of the University and threatens the well-being of students, 
faculty, and staff. All members of the UI community have a responsibility to uphold this mission and to 
contribute to a safe environment that enhances learning. Incidents of sexual harassment should be 
reported immediately. See the UI Office of the Sexual Misconduct Response Coordinator for assistance, 
definitions, and the full University policy at https://osmrc.uiowa.edu. 
 
Reacting Safely to Severe Weather 
In severe weather, class members should seek appropriate shelter immediately, leaving synchronous class 
sessions. The class will continue if possible when the event is over. For more information on Hawk Alert 
and the siren warning system, visit https://hawkalert.uiowa.edu or https://police.uiowa.edu. 
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Class (Tentative) Schedule  
 

Dates General topics Relevant Text Sections 
Jan. 25 Course Introduction  

Jan. 27- Feb. 5 

 
Introduction to 
Radiochemistry 

The basics of radiochemistry:  
Atoms, nuclear stability, 
radioactive decay (α, β, γ), 
parent/daughter relationships. 

 

 
Chapters 2-5 

 

Feb. 8 - 12 

 
Radiation Detectors Signal 
Chain and Data Analysis 

Principles of α, β, γ, decay 
detection, signal transduction and 
output, and data analysis.  

 

 
Chapter 8 

 

Feb. 15 – Mar. 3 

 
The Nuclear Fuel Cycle 

The origin of elements, an 
introduction to the actinides, and 
an exploration into nuclear power 
generation from uranium ore to 
energy production and waste.  

 

 
Chapters 12, 14, and 21  

 

Mar. 5 – Mar. 10 

 
Environmental Radiochemistry 
Introduction to environmental 
radiochemistry of lanthanides, 
actinides, transition metals, and 
radon.  

 

 
Chapters 13 and 22 

 

March 12 MID-TERM EXAM  

Mar. 15 – Mar. 29 

 
Isotope Production 

Introduction to production 
reactors, accelerators, reactions, 
cross sections, targets.  

 

 
Chapters 10, 16, and 17 

 

Mar. 31 - Apr.  19 

 
Radiochemical Separations 

Details regarding chemical 
separations as they apply to the 
analysis and use of nuclear 
material in medicine and 
forensics  

 

 
Chapters 17, 18 and Appendix A 

 

April 14 NO CLASS  

Apr. 21 – May 7 

 
Radiosynthesis and 

Radiopharmaceuticals 
Introduction to organic synthesis 
of radiolabeled compounds and 
radiochemicals   

 

 
Chapter 15 

 

May 10-14 Final Exam Period  
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Assignment Schedule 
 

Dates Assignments & Due Dates 
 

Jan. 27 
 

 
Problem Set #1 Assigned 

 
Feb. 1 

 
Lit. Review Assigned 

 
 

Feb. 10 
.  

Problem Set #1 Due 
Problem Set #2 Assigned 

 
 

Feb. 24 
 

Problem Set #2 Due 
Problem Set #3 Assigned 

 
 

March 10 
 

Problem Set #3 Due 
 

 
March 12 

 
Lit. Review Topic Due 

 
 

March 12 
 

MID-TERM EXAM (Take Home) Assigned  
 

 
March 15 

 
Problem Set #4 Assigned 

 
 

March 19 
 

MID-TERM EXAM Due  
 

 
March 29 

 
Problem Set #4 Due 

Problem Set #5 Assigned 
 

 
April 12 

 
Problem Set #5 Due 

Problem Set #6 Assigned 
 

 
April 26 

 
Problem Set #6 Due 

 
 

May 7 
 

Lit. Review Due 
FINAL EXAM (Take Home) Assigned 

 
 

May 14 
 

FINAL EXAM Due  
 

 
 


