CHEM 322 Name
Exam 2 Spring 2013

Complete the following. Clearly mark your answers. YOU MUST SHOW YOUR WORK TO
RECEIVE CREDIT.

Warm-up (2 points each).

1. The utilizes a series of heated filaments in its detection
mechanism.
2. In a small fiber is inserted into the sample container to

allow analyte to adsorb to its surface. The fiber can then be introduced into a GC for desorption
and analysis.

3. In APCI, nebulized LC eluent passes through a to produce
solvent ions that ultimately lead to analyte ions.

4. Capillary electrochromatography, aggregates of surfactants called form
a pseudo stationary phase to allow partitioning of analytes.

5. 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.

Complete six of the following. Be clear and concise. Clearly indicate which problem is not to
be graded. (15 points each)

6. 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 gas
chromatography detectors to illustrate your point.



7. Briefly describe the mechanism of separation in capillary zone electrophoresis. What
parameters can be changed to optimize separation conditions in CZE?

8. Mass spectrometry and evaporative light scattering have emerged as powerful detection
schemes for HPLC, yet UV detection is still the most common mode for LC. For either MS or
ELSD, describe the benefits of employing the detection scheme and how these benefits are
realized. Given these benefits, why is UV detection still the most popular?



9. What is the general elution problem? Describe one approach in gas chromatography and one
approach in liquid chromatography aimed at addressing the general elution problem. From a
physical chemistry perspective, how does each approach alleviate the problem?

10. Consider the Van Deemter equation. Which term is likely to be the primary contributor to band
broadening in 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

in 0.15 minutes. 0.007

11. Complete the following. 0.006 -

a. Calculate the number of theoretical
plates for component B.

b. Calculate the selectivity factor of
compound D over compound C.

c. Calculate the resolution of compounds
C and B. 0.002 |

d. Which compound is the most polar?
Justify your choice.
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12. Your boss looks at the chromatogram and makes the following statement: “Well, it is clear to me
that compound D is present at about 2 times the concentration of compound A and that
compound B is methamphetamine since it elutes at 5.39 minutes under these conditions.”
Discuss the validity of this statement.
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