 ANALYTICAL CHEMISTRY
CHEM 421/821, Spring 2004

MWF 11:30-12:30, Rm 134 Hamilton Hall

A.) Instructor:  Dr. Robert Powers

Office



Labs

Address:
514A HaH


510-512 HaH


Phone:

472-3039


Office Hours: 10:30-11:30 am MWF or by Special Appointment.

B.) Text: “Principals of Instrument Analysis”, by D. A. Skoog, J. F. Holler and T. A. Nieman; Saunders, New York, 1998

C.) Coursework:
Students will have three hourly exams and a two hour, comprehensive final.  Exams 1-3 will be held during the normal course hour on the tentative dates shown below.  The final will be held at the time listed in the course schedule.


Exam 1:

100 pts

(Fri., Feb. 6)



Exam 2:

100 pts

(Wed., Mar. 3)



Exam 3:

100 pts

(Mon.., Apr. 5)



Final:


200 pts

(10am-12pm, Wednesday, May 5)



Written Report:
50 pts

(due Apr. 16)



Problem Sets:

150 pts

(due dates to be announced)



Total:


700 pts

The due dates for the problem sets will be announced when these problems are assigned.  Answer keys for the problem sets and exams will be posted on the bulletin board next to Room 512 Hamilton Hall and on the web (http://chem.unl.edu/powers/index.html).  If removed for photocopying, these keys must be returned to the bulletin board immediately after use.  The answer keys will also be available on reserve at the front desk of the Chemistry Library (4th floor, Hamilton Hall)
Lecture Topics
CHEM 421/821, Spring 2004


Topic




        Chapters in Skoog, Holler & Nieman
I. Introduction to Analytical Chemistry




1

II. Spectroscopic Methods

1.) Introduction to Spectroscopy




6


2.) Instrumentation for Spectroscopy




7


3.) UV/Visible Molecular Absorption Spectroscopy


13-14


4.) Molecular Luminescence Spectroscopy



15


5.) Infrared Spectroscopy





16-17


6.) Raman Spectroscopy





18

7.) Atomic Spectroscopy





8-10

III. Separation Methods

1.) Introduction to Chromatography




26


2.) Gas Chromatography





27


3.) Liquid Chromatography





28


4.) Other Separation Methods





29-30

IV. Electrochemical Methods

1.) Introduction to Electrochemistry




22


2.) Potentiometry






23


3.) Coulometry






24


4.) Voltammetry






25

V. Other Techniques (as time permits)
1.) NMR







19
2.) Mass Spectrometry





11,20

3.) Thermal Methods






31

4.) Surface Analysis






21

5.) Radiochemical Analysis





32
PAPER ON INSTRUMENTAL METHODS

CHEM 421/821, Spring 2004
The overall grade in this course will include a paper that deals with some current topic in instrumental methods of analysis or recent applications methods.  The paper should include 4-5 pages of single-spaced text with additional pages to accommodate required figures and pertinent references.  One inch margins should be used on all borders.  The type should 12 pitch font with double spacing between paragraphs and headings.

The paper will be worth 50 points and is due at 11:30 am on Friday, April 16th.  The paper will be graded based on content (30 points), presentation (10 points) and clarity (10 points).  When the paper is turned in for grading, each student should submit one copy of the paper and one copy of each reference used in preparing the paper.  For references taken from books, only relevant chapters referred to in the paper need to be copied and submitted with the paper. 

The purpose of each paper should be to provide other students with a short and concise review of the chosen topic.  For papers on instrumental methods, the material in the paper should include such points as 1) the principals behind the technique, 2) how the technique is used, 3) what kind of instrumentation is currently used to perform the technique, 4) what samples or solutes the technique is used to analyze, and 5) what advantages or disadvantages the method has versus other current techniques.  The content of these papers should be related to the general principals and theory given in the class lectures to whatever extent as possible.

For papers on recent application of instrumental methods, the material should include such things as 1) a brief review of the properties of the solute of interest, 2) how these properties are used to analyze the solutes, 3) what type of techniques are available or used for analyzing the solutes, and 4) the advantages or disadvantages of these techniques.  These items, again, should be related as much as possible to the material discussed in the class lectures.
A good place to begin in obtaining ideas for the paper is to look through review articles in recent issues of the journals Analytical Chemistry or Trends in Analytical Chemistry (also called Tracs).  Other potential sources to generate ideas are recent issues of C&E News, Science and the Nature family of journals.  These journals are available in the Chemistry library on the 4th floor of Hamilton Hall.  All topics for papers need to be approved in advance by Friday, March 26th.
