Chemistry 332

Final Exam

2008

You must answer all questions.   You have 120 minutes for the exam.

1.  I am currently in the process of developing a volunteer water quality monitoring program for the Kennebec River.   The biggest unknown in terms of  river water quality is the concentration of chlorinated organics in the river.   If I approached you and asked you to measure the concentration of dichloroethane and dichlorobenzene in river water how would you proceed?   Detail the steps you would take in developing a successful analysis procedure. Please be specific.

2. Sketch a time-of-flight mass spectrometer and a quadrapole mass analyzer.  Describe the major components of each instrument and discuss the ways the two instruments separate ions of different mass.   What will ultimately determine the mass/charge resolving power of both instruments?

3. Design in detail a gradient elution HPLC system with a fluorometric detection system.  Please justify your choice of hardware components.
4. If you wanted to hook the HPLC system you designed in problem 4 to an ICP, what is the biggest technical barrier that you would have to solve?

5. The output from the detector in question 4 is a bit noisy and only has a full scale range of -10  to 10 mV.   Design a circuit that averages the signal for 1 second and rescales the output to 0-10 volts.

