CHEM 322
Exam 2

Name___________________________________
Spring 2015

Complete the following. Clearly mark your answers. YOU MUST SHOW YOUR WORK TO
RECEIVE CREDIT.
Warm-up (3 points each).
1. The ______________________________ utilizes a series of heated filaments in its detection
mechanism.
2. The ______________________________ scales the retention characteristics of a compound to
those of aliphatic hydrocarbons and provides a means of comparing chromatographic results
between labs.
3. ______________________________ describes the movement of charged species in the electric
field during an CE experiment.
4. The _________________________________ is an equilibrium constant that describes the
tendency for a solute to exist in the stationary phase relative to the mobile phase during a
chromatographic separation.
You must complete problem 5. (15 points)
5. Perhaps the single most important advance in separations science in the past few decades has
been the mating of mass spectrometric detection with HPLC. Why has this been such a
significant development? What two key challenges must have been overcome to make LC-MS a
reality?

Complete five of the following. Be clear and concise. Clearly indicate which problem is not
to be graded. (15 points each)
6. Briefly describe the mechanism of separation of a mixture of cations, anions, and neutrals in
capillary zone electrophoresis. What parameters can be changed to optimize separation
conditions in CZE?

7. Selection of a detector for separations often involves a tradeoff between universality (or
selectivity) and sensitivity. Briefly describe why this is so, using examples of specific liquid
chromatography detectors to illustrate your point.

8. Clearly describe one of the two injection methods for chromatography listed below. Include a
diagram and a discussion of the key characteristics of the method in your description.
a. Split/Splitless injection for GC
b. An injection loop and injection valve for HPLC.

9. Consider the Van Deemter equation. Which term is likely to be the primary contributor to band
broadening in capillary GC? Justify your answer. Does the same argument hold true for LC and
CE? Why or why not?

For problems 11 and 12, consider the chromatogram below that was obtained for a reverse-phase
HPLC separation on a 25 cm column, using UV absorbance detection. Unretained compounds elute
0.007
in 0.85 minutes.
C

0.006

B

0.005
Absorbance

10. Complete the following.
a. Calculate the number of theoretical plates
for component C.
b. Calculate the selectivity factor of compound
D over compound C.
c. Calculate the resolution of compounds C
and B.
d. Which compound is the most polar? Justify
your choice.
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0.003
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11. Your boss looks at the chromatogram and makes the following statement: “Well, it is clear to me
that compound B is present at about 5 times the concentration of compound A and that
compound C is caffeine since it elutes at 5.62 minutes under these conditions.” Discuss the
validity of this statement.
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