
All information on this syllabus is subject to change at the discretion of the instructor. 

 

CHEM 4451:  ADVANCED ANALYTICAL CHEMISTRY 
SPRING 2016 SYLLABUS 

 
Lecture:  MWF 10:00-10:50 in Laney 105 
Laboratory:  R 9:25-12:05 in Laney 302 

     

 
Instructor: 
Dr. Karen Steelman 
Phone: 501-450-5795  
E-mail: ksteel@uca.edu 

 

Office Hours: 
Laney Annex Room #126 
MWF  1-2 PM; T 8-10 AM 
Or, by appointment 

 
Course Objectives:  
 
This course focuses on instrumentation used in modern chemical analysis for a variety of 
techniques. Operational theory is a major component of lecture. Emphasis is placed on physical 
phenomena that are probed or manipulated in each technique and their relationships to 
instrumental optimization. Laboratory experiments illustrate principles of electronics, data 
acquisition, experimental theory, and specific operational details for each method. 
 
Course Prerequisites:  
 
Grade of “C” or better in CHEM 3520:  Quantitative Analysis 
 
Required Course Materials: 
 
Textbook – Principles of Instrumental Analysis, 6th edition, by Skoog, Holler, Crouch. Belmont, 
CA: Brooks/Cole, Cengage Learning, 2007. ISBN-10: 0-495-01201-7. 
 
Supplemental Textbook – Quantitative Chemical Analysis, 8th edition, by Daniel C. Harris. New 
York: W. H. Freeman and Company, 2010. ISBN-10: 1-4292-5436-X. 
 
Blackboard – You are responsible for all information and announcements distributed to the 
class on the Blackboard course page accessed via myUCA. 
 
Lab Notebook – Available at the bookstore or local discount store. It must be a bound hardback 
notebook with numbered pages. Carbon copy notebooks are not acceptable. 
 
Eye Protection – Approved (ANSI Z.87) laboratory eye protection can be purchased at the 
bookstore or from UCA’s ACS student group.  
 
Latex or Nitrile Gloves – Boxes of gloves are available at the bookstore or most local discount 
stores in the first aid section.  
 
Sharpie marker – Very useful for labeling glassware. 
 
Laboratory Coat – Not required, but highly recommended. Available at the bookstore or a 
medical supply/scrubs store. 
 
Calculator – A scientific calculator that has a statistics function and that you can program to do 
the quadratic equation is recommended. 
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Grading: 
  

         Points   
Laboratory (4 experiments @ 50 points each)   200 
Instrument Presentations      200 
Class Participation       200 
Mid-Term Exam on February 19th at 10 AM    200 
Final Exam on April 25th at 8 AM     200   
Total         1000   

 
 

Grading Scale 
 

A          ≥900   
B         800-899  
C         700-799  
D         600-699  
F          0-599  

 
 
Final grades in the course will be calculated using total points.  
 
Only in very special circumstances (decided by me) will there be a make-up for the mid-term or 
final exams. You must contact me via email (ksteel@uca.edu) or telephone (450-5795) 
BEFORE the exam time to discuss your situation. You will not be allowed to make-up the mid-
term or final if you contact me after the exam time. 
 
Any questions students might have about an assigned grade must be brought to the instructor’s 
attention within 2 business days of the assignment (lab report, exam, etc.) being graded and 
returned to the student. 
 
Extra Credit Seminars: 
 
You are encouraged to attend at least 5 seminars sponsored by any department within the 
College of Natural Sciences and Mathematics (chemistry, biology, physics and astronomy, 
mathematics, or computer science) during the course of the semester. The chalk-talk series, 
interview candidates, departmental seminars, and ACS sponsored seminars are some 
examples of what you may attend. A note signed by either me or another faculty member will be 
required to demonstrate your attendance. Turn these into me no later than a week after the 
seminar. Students will receive 5 points for each seminar as extra credit, with no more than 25 
extra points available.  
 
Instrument Presentations: 
 
Students will be placed into groups of two or thee for group presentations over an instrument.  
Groups will select an instrument of interest to them from the following list by Monday, January 
25th. Many are instruments owned by the department, while others are considered of critical 
importance to chemical analysis. Each group will have two days to teach the class over their 
selected topic. As an example, Dr. Steelman will discuss FT-IR and Raman spectroscopies. 
These student lectures will be on Mondays & Wednesdays, starting on February 22nd. On 
Fridays, the instructor will re-cap each instrument. Students will be able to discuss amongst 
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themselves what they have learned and ask each other questions. The instructor will assign 
grades for these presentations based upon the quality of the content as well as student 
understanding of the material. 
 

 
Molecular Analysis      Elemental Analysis 
XRD (Chapter 12)     AA (Chapter 9) 
UV-VIS (Chapters 13 & 14)    ICP-OES (Chapter 10) 
Fluorometer (Chapter 15)    ICP-MS (Chapter 11) 
FT-IR (Chapters 16 & 17)    SEM-EDS (Chapter 12) 
Raman (Chapter 18) 
NMR (Chapter 19) 

 
Separations & Mass Spectrometry   Electrochemistry 
GC/MS (Chapters 20 & 27)    CV (Chapter 25) 
LC/MS (Chapters 20 & 28) 
SFC & SFE (Chapter 29) 
MALDI-TOF (Chapter 20) 

 
 
Class Participation: 
 
All students are expected to actively participate in these instrument presentations in a thoughtful 
and respectful manner. Students may ask questions of the presenter at the end of class to 
clarify information. The presenter may also elaborate on these questions during Friday class 
discussions. Every Friday, students will turn in to Dr. Steelman for 20 points: 
 

 A list of questions from student presentations 
 An evaluation of the student who presented  
 Chapter outline / study guide for each instrument 

 
Class participation grades will be formulated from: class attendance; questions and answers 
during Friday discussions; the thoughtfulness of peer evaluations and the quality of the chapter 
outline and study guide. 
 
Homework: 
 
You are encouraged to work as many end-of-chapter problems as you need to master the 
material. On Blackboard, I will distribute a homework handout with suggested problems. 
Reading the textbook is critical to success in this course. 
 
Exams: 
 
Students are responsible not only for the material covered in the Instrument Presentations by 
fellow students and Friday discussions, but reading the associated instrument chapters in 
Skoog, Holler, Crouch’s Principles of Instrumental Analysis. Many instruments are also 
highlighted in Harris’s Quantitative Chemical Analysis textbook, which should be used as a 
supplement. 
 
The mid-term exam will cover introductory material, FT-IR, & Raman. The final exam will cover 
material over the instruments presented by the students. 
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Absences: 
 
There will be no distinction between “un-excused” or “excused” absences (associated with 
university activities or special circumstances). You are responsible for all material, including 
announcements, missed by any absence. If you miss more than 3 lectures or 2 laboratory 
classes, the instructor may officially withdraw you from the course for non-attendance. 
 
Dropping the course: 
 
If you drop this course, you must officially do so through the Registrar’s Office in sufficient time 
to avoid an automatic grade of F for the course assigned by the Registrar. March 18th is the final 
date to drop a course with a W. April 15th is the final date to drop a course with a WP or WF.  
 
Academic Integrity: 
 
The University of Central Arkansas affirms its commitment to academic integrity and expects all 
members of the university community to accept shared responsibility for maintaining academic 
integrity. Students in this course are subject to the provisions of the university’s Academic 
Integrity Policy, approved by the Board of Trustees as Board Policy No. 709 on February 10, 
2010, and published in the Student Handbook. Penalties for academic misconduct in this course 
may include a failing grade on an assignment, a failing grade in the course, or another course-
related sanction the instructor determines to be appropriate. Continued enrollment in this course 
affirms a student’s acceptance of this university policy. 
 
Academic Honesty: 
 
The work you do in this course is expected to be your own. Cheating, plagiarism, and other 
forms of academic dishonesty will be dealt with severely, including the possibility of earning an 
F in the course. Refer to the definitions of academic misconduct starting on page 32 of the UCA 
Student Handbook. 
 
University Policies: 
 
Students are expected to be familiar with policies as stated in the 2015-2016 Student 
Handbook, especially the Academic Policies on starting on page 30 and the Sexual Harassment 
Policy starting on page 118. The University of Central Arkansas adheres to the requirements of 
the Americans with Disabilities Act. If you need an accommodation under this act due to a 
disability, contact the UCA Office of Disability Services at 450-3613. If you need personal 
counseling, contact the Counseling Center at 450-3138. 
 
Title IX Disclosure: 
 
If a student discloses an act of sexual harassment, discrimination, assault, or other sexual 
misconduct to a faculty member (as it relates to "student-on-student" or "employee-on-student"), 
the faculty member cannot maintain complete confidentiality and is required to report the act 
and may be required to reveal the names of the parties involved. Any allegations made by a 
student may or may not trigger an investigation.  Each situation differs and the obligation to 
conduct an investigation will depend on those specific set of circumstances. The determination 
to conduct an investigation will be made by the Title IX Coordinator. For further information, 
please visit:  https://uca.edu/titleix. *Disclosure of sexual misconduct by a third party who is not 

https://uca.edu/titleix


 5 

a student and/or employee is also required if the misconduct occurs when the third party is a 
participant in a university-sponsored program, event, or activity. 
 
Emergency Procedures: 
 
An Emergency Procedures Summary (EPS) for the building in which this class is held will be 
discussed during the first week of this course. EPS documents for most buildings on campus 
are available at http://uca.edu/mysafety/bep/. Every student should be familiar with emergency 
procedures for any campus building in which he/she spends time for classes or other purposes. 
 
Course Evaluations 
 
Student evaluations of a course and its professor are a crucial element in helping faculty 
achieve excellence in the classroom and the institution in demonstrating that students are 
gaining knowledge. Students may evaluate courses they are taking by logging in to myUCA and 
clicking on the Evals button on the top right. 
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Laboratory Experiments: 
 

 You will be required to do a total of 4 laboratory exercises (Fluorometer, AA, and two of 
the class’s choosing). 

 You will have 2-3 laboratory days to complete each exercise. 
 It is recommended that you regularly photocopy the contents of your notebook.  
 Lab reports are due the following Friday in class after completion of each experiment 

and will be graded as follows:  
o Individual laboratory notebook (20 points) 

 Keep your notebook up-to-date 
 Use traditional headings, such as 

 Title 

 Objective 

 Chemicals/equipment needed 

 Experimental Procedure 

 Data 

 Etc. 
 Use bullet points to be clear about the work being done, so that someone 

else could repeat the experiment 
o Individual lab report summaries, no more than 5 pages each (20 points) 

 Objective 
 Instrument background  
 Experimental Methods 
 Data 
 Calculations or Interpretation 
 Results 
 Discussion 

o Group instrument instructions (10 points) 
 Typed instructions for each instrument used 
 Edit previous group’s instructions 
 May include screen captures 

 
Laboratory Safety: 
 
You must adhere to the following safety guidelines to conduct experiments in the 
laboratory classroom. You will be asked to leave the classroom if you fail to follow these 
safety rules. No exceptions! 
 

1. Always wear approved (ANSI Z.87) eye protection in the laboratory classroom when 
experiments are being conducted, either by you or someone near you. 

2. Appropriate shoes must be worn at all times in the laboratory. No open-toe shoes are 
allowed. Shoes must have a hard sole and material that covers the entire top of the foot. 

3. Wearing a laboratory coat is recommended when handling strong acids, strong bases, or 
other dangerous chemicals. You are also encouraged to wear long pants to lab. If shorts 
or skirts are worn, then your lab coat or clothes must reach the bottom of the knee. If not 
wearing a lab coat, make sure your clothes also cover your mid-rift. 

4. Horseplay, pranks, and other inappropriate behavior will not be tolerated. 
5. Use common sense, many of the chemicals can be toxic, corrosive, flammable, and 

have generally ill affects to you. If you are unsure of a technique or a chemical, ASK 
BEFORE USING IT! 


