Reading Instrumental Data Analysis


In toxicology chemist need a way of looking at unknown substances. There are several instruments that can do this. One is a gas chromatogram with a mass spectrometer. This works similar to paper chromatography in that is separates chemicals by size but carried by an inert gas instead of a liquid. The mass spectrometer hits the sample as it exits the gas chromatogram with a beam of electrons that break apart the molecule at the weakest bonds. These are then separated by size. The resulting mass spectrum is like a fingerprint for the molecule. No two molecules will have the same mass spectrum. On a mass spectrum the most intense ion is the one that produces a 100% peak and is known as the base peak.  Another test done is infrared spectrometry. This sends a beam of infrared light through the sample and the amount of each wavelength of infrared light that is absorbed or transmitted is measured. Each bond contributes to the spectrum created so each molecule has a unique IR spectrum. A third test called FTNMR uses a nuclear magnetic field to excite the nuclei of atoms and create a spectrum of peaks that are used to determine the bonds present in a molecule and therefore what molecule it is. All three of these tests will provide a chemist with a fingerprint of the molecules in an unknown substance. This can help with determining the presence or absence of drugs in a sample. 

You are to look at the data packet and answer the following questions.

1. Compare the mass spectrum of acetaminophen and aspirin. Why do you think they   appear similar?  

2. Look at the mass spectrum of ibuprofen. Based on this are there many weak bonds or few weak bonds? Why?

3. As you look through all of the compounds in the packet at both the mass spectrum, FTNMR and FT-IR, do any of them appear to be the same? Why or why not?

4. After looking at the entire spectrum in the packet, explain why a chemist can use these like a chemical fingerprint to identify an unknown chemical.

5. Explain what you think a mixture of two compounds may look like. How might this cause a problem in regards to identification?

6. Look at the three unknown compounds spectrum. Using the known compounds in the packet identify these unknowns by name and explain why in more detail than saying “they match”.
Unknown 1 ________________________________

Unknown 2 _________________________________

Unknown 3 __________________________________
