IR Spectroscopy Assignment Web Assignment

http://www.chem.vt.edu/chem-ed/crossref/ac-spectroscopy.html


Start with Dr. Tissue’s web page above and follow the link to Infrared (IR) Absorption Spectroscopy to get the answers to the following questions.  There are 8 other links at the end of the assignment.  You may also use any others that you might find.  Insert your answers on this sheet after each question.  Skip a line between the question and where you start the answer. You can copy and paste some of the information, but if you do so, you are to type it in a different color such as red or green.  Be sure to include the URL(s) for any other websites you use besides Dr. Tissues.

 Save the file as “your initials”-IR.doc.  Example:  “BAT-IR.doc” w/o the “ “.

This information is what you will then need to summarize in the introduction to Experiment 9:  Introduction to IR Spectroscopy.  Email your answers to mizsibert@siberts.net so I can give you credit for doing the assignment.  

1.  What is infrared (IR) absorption spectroscopy?

2.  Describe the two main uses of IR spectroscopy.

3.  Why must there be a change in dipole moment in order for a molecule to absorb infrared radiation?

4.  Describe the basics of the dispersive and Fourier-transform spectrometers. 

5.  What are used as light sources for IR and as IR detectors?  

6.  What is the basic design of a monochromator?  Find a drawing or make one yourself.

7.  What is meant by Fourier-Transform?  How has it revolutionized IR spectroscopy as well as other analytical techniques such as NMR?

8. What is a Michelson Interferometer?  How does it work?

9.  What region of the spectrum is used in IR spectroscopy?

10.  Absorption of infrared radiation affects molecules in what ways?

11. What is meant by “wave number”, what is the unit, and how does it relate to wavelength?
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12.  Interpret the following functional group correlation chart. 

http://chipo.chem.uic.edu/web1/ocol/spec/IRTable.htm
13.  What is the basic content of an IR spectrum?

14.  What is the “fingerprint” region, why is it called that, and how is it used?

15.  Label the peaks marked with an “X” as the type of vibration.
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http://www.whitworth.edu/academic/department/chemistry/classes/chem/ch278/lectures/ir/IR02.htm 

16.  Why do IR peaks have different intensities and/or different frequencies?

17.  What is conjugation, and how does it affect the IR frequencies?

18.  What is hydrogen bonding, and how does it affect the IR frequencies?

19.  Describe the two types of stretching vibrations, and the four types of bending vibrations.

20.  What is Hookes’ Law, and what in the world does it have to do with IR spectroscopy?

21.   What are the steps to follow in the analysis of an infrared spectrum?

http://www.chem.ucla.edu/~webspectra/irintro.html 

http://chipo.chem.uic.edu/web1/ocol/spec/IR.htm 

http://www.shu.ac.uk/schools/sci/chem/tutorials/molspec/irspec1.htm 

http://www.chem.ucalgary.ca/courses/351/Carey/Ch13/ch13-ir-1.html 

http://wwwchem.uwimona.edu.jm:1104/spectra/irvibs.html 

http://spectroscopy.lbl.gov/FTIR-Martin/ (PowerPoint Presentation)

http://www.ijvs.com/volume5/edition5/section1.htm (Scroll down till you get to “Feature Article: How does FTIR Work?”

http://www.sciences.univ-nantes.fr/physique/enseignement/english/michp.html 
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