ATR-FTIR Analysis of Polymers

In this project you will acquire the FT-IR spectra of various samples of household plastics using attenuated total reflectance (ATR).  ATR is a sample interface that enables routine analysis of solids with little to no sample preparation.  The sample is sandwiched between a crystal of high refractive index and a clamp constructed of a diamond tip.  The IR beam is directed through the crystal toward the sample at an angle that ensures total reflection at the interface between the crystal and the sample.  The IR radiation penetrates into the sample a very small distance (a few wavelengths of light).  This penetrating radiation is called an evanescent wave.  During this penetration, the vibrating chemical bonds in the sample absorb some of the radiation.  The attenuated reflected beam is then detected by the transducer and the resulting FID signal is processed to produce the reflectance spectrum of the sample.  The reflectance spectra are analogous to the traditional transmittance spectra.  In fact, the absorption peaks in reflectance spectra match up well with FT-IR correlation charts.

Part 1:
  Acquire the reflectance spectra of several labeled standards.  Theses labeled standards are samples of common consumer products.  For one of these standards collect a spectrum at low, medium, and high spectral resolution.

Part 2:  Bring in several samples of consumer products made of plastics.  Choose products that appear different.  Also choose products that are easily cut into fairly flat samples (the samples can be fairly small).  You should have about 15-20 samples in total.  The will also be some samples available in laboratory.  Acquire the reflectance spectra of these samples.

Useful websites

http://en.wikipedia.org/wiki/Polyethylene
http://www.sizes.com/materls/plasticRecyc.htm
http://www.csun.edu/~vceed002/BFI/lessons/recycling_plastics.html
Report:

(
Your introduction should include a summary of common of polymers, the structures of the common polymers, a summary of the basics in the synthesis of polymers, a summary of the basics in the methods used to characterize polymers, a summary of ATR-FTIR.

 (
Identify the type of polymers analyzed in Part 2 by comparing the spectra to the ones acquired in Part 1.  

(
Use FT-IR correlation charts to rationalize and interpret the observed frequencies of the major peaks in the acquired FT-IR spectra.
(
Discuss the impact of spectral resolution on the identification of the unknown plastic samples.
(
Spectra from several of the samples that you bring in will match the spectrum from one of the standards.  For instance, you may have eight different samples that match closest to polyethylene terephthalate (PETE).  Determine the variability in peak wavenumber for the two most dominant peaks in these spectra.  Discuss the factors that may contribute to this variability.
(
Discuss the limitations of the technique in terms of identification and characterization of polymers and the possibilities of using other techniques or strategies to overcome these limitations. 
