
  CHEM 421 Instrumental Analysis    Spring 2016   SSMB 327
Dr. Wendy Cory , SSMB 314   coryw@cofc.edu  843-953-1405 
MWF 9:00am – 9:50am 
 

Wednesday 10-11, Thursday 1-3, or by appointment Office Hours: 
 Scientific articles, assignments, and other materials will be posted to our OAKS Course Materials:

website throughout the semester. 
CHEM 421L Co-requisite:  

 
Course Introduction 
The focus of this course is on the principles of electronics, spectroscopy, mass spectrometry, and 
chromatography. We will focus on how we use chemical phenomena to make analytical measurements, 
both qualitatively and quantitatively. We will relate these ideas to how instrumentation worked in the 
recent past, how modern instrumentation works now, and how instruments might work in the near future. 
We will pay close attention to the samples and analytes to which these methods are applicable and how 
to best obtain the chemical information needed to solve analytical problems. In order to choose the best 
instrumental method for addressing an analytical problem, we will consider: 

• the property or quantity of the chemical system to be measured 
• the physical and chemical principles upon which the measurement is based 
• the generation of a signal by a suitable detector (transducer) and the processing of the signal 

to convert it to a form appropriate for a readout device  
• how the instrument actually makes the measurement  
• some of the techniques used to improve analytical figures of merit (such as accuracy, 

precision, and sensitivity) 
• the strengths and limitations of each particular instrumental method or approach  

 
You will develop an understanding of the analytical capabilities of a number of instrumental methods and 
should be able to suggest suitable instrumental methods to solve particular analytical problems.  
 
Student Learning Outcomes 

1. To gain a fundamental understanding of the theoretical basis of measurements (electronics, 
signal processing, electrochemistry, spectroscopy, and chromatography), including the 
dependence of measurements on atomic, ionic, and molecular properties of the sample and 
analyte. 

2. To be able to select appropriate instrumental methods of analysis to solve real-world problems. 
3. To gain a practical knowledge of how to carry out meaningful interpretation of analytical data, 

based on both the theory underlying the measurement method and the limitations of the 
technique. 

 
E-mail   
I communicate with the class using e-mail. It is your responsibility to make sure that I have a correct e-mail 
address for you; it is your responsibility to read your @g.cofc.edu e-mail. 
 
Attendance 
Do not miss class. If you do miss class, it is your responsibility to find a classmate who will share their notes. 
 
Homework 
Problems from the book will be assigned for each topic we cover; it is recommended you do all homework 
problems, as exams will be drawn in part from these types of problems. Homework assignments will not 
be graded.   
 
 
 
 



Quizzes 
Quizzes will be given periodically and will be announced one class in advance.  There will be no make-up 
quizzes. One quiz may be dropped with an Absence Memo from the Associate Dean of Students.  No 
more will be dropped for any circumstances, no exceptions. Occasionally take-home quizzes will be 
assigned; you are expected to do your own work and adhere to the College’s Honor Code. 
 
Tests 
There will be 4 tests plus the final exam (see scheduling below). If you know that you will miss a test for a 
school-sponsored event, you must contact me as soon as possible (leave a voicemail or e-mail) so that 
you can take the test early.  No make up tests will be given for any reason, no exceptions. One test may 
be replaced with your final exam grade if you miss due to illness or a family emergency (with an 

). No more will be dropped for any circumstances, no exceptions. Absence Memo from the Dean
 
Final Exam 
The final exam is cumulative over the entire semester and is a timed (120 minute) American Chemical 
Society Standardized test. Do *NOT* be late. You should be on campus at least 30 minutes before the 
start of the final and should plan on being in your seat at least 5 minutes prior to the start of the final 
exam. 
 
Laboratory 
You must be enrolled in both lab and lecture.   
 
Electronic Device Policy         
The use of any wireless communication device during a quiz, test, or final exam is prohibited and will be 
considered a violation of the Honor Code. You will not be allowed to use it as a calculator, even if you 
forget your calculator. Cell phones must be turned off or on “silent” ring. 
 

 Test Average 60%   Grading Scheme:
Quizzes 15%   

   Final Exam 25%   
     100%   
 

 Class Schedule
  Day Date     
Test 1  W February 4    
Test 2  F February 27    
Test 3  F April 3 
Test 4  M April 27    
 
Final exam   F Apr 29, 8:00 – 11:00, SSMB 327 
  

Letter Number 
A 93-100 
A- 90-92 
B+ 87-89 
B 83-86 
B- 80-82 
C+ 77-79 
C 73-76 
C- 70-72 
D+ 67-69 
D 65-67 
D- 60-64 
F Below 60 



Course Topics  
 
Articles from scientific journals show the data from when everything went right. We will read 
several short articles about what to do when things go wrong with chromatography, 
spectroscopy, and the instrumentation used to make these measurements. We will also read 
scientific journal articles and learn about applications of these techniques and instruments. 
 
LCGC online and Spectroscopy online – both have a lot of ads, they are “trade magazines” with 
short articles that are often concise and to-the-point, largely intended for industrial chemists 
already using these techniques. 
 
You have used some of these techniques in other classes to make qualitative measurements. 
Analytical chemists also make qualitative measurements but a primary job is to make 
quantitative measurements as well. This often requires a higher quality of data – better signal-to-
noise, lower limit of detection, higher resolution, etc. These data qualities are sometimes called 
“Analytical Figures of Merit.” We will talk a lot about these with regards to different 
instrumental techniques. 
 
How to be an Analytical Chemist 
Sample preparation 
 
GC 
GC-MS 
HPLC 
LC-MS 
 
Analytical Figures of Merit 
 
HPLC-Fluorescence 
Raman 
FT-IR esp. NIR 
NMR 
 
AAS 
XRD 
ICP-MS 
LIBS 
 
 
 


