CHEM 322 Name
Exam 2 Spring 2010

Due by 3:00 PM Friday, February 26
NO LATE PAPERS ACCEPTED!

Complete these problems on separate paper and staple it to these sheets when you are
finished. Please put your name or initials on each sheet as well. Clearly mark your answers.
YOU MUST SHOW YOUR WORK TO RECEIVE CREDIT.

Instructions

e This is NOT an open-book, open-note exam. You MAY NOT consult any human or
nonhuman resource besides Dr. Lamp as you complete the exam. This exam MUST be
completed INDIVIDUALLY and in your own words. Group work or plagiarism will result in a
zero for the exam.

¢ You will be allowed to ask Dr. Lamp a maximum of two (2) questions regarding the exam.
Additional questions may be asked at a 3-point penalty per question. If you are working on
the exam in the evening, you may try to reach Dr. Lamp on his cell phone at 660-341-0067
before 10:00 PM.

o Before opening the exam, prepare for it like you would for a traditional, in-class exam.
Review concepts and examples from the text, as well as those discussed in class. This
preparation will help to maximize your effort on the exam and allow you to complete it more
efficiently.

Time Restriction

You may spend no more than two (2) hours working on this exam. This must be in one
continuous block of time. You are on your honor to adhere to this restriction and record the time
spent in the chart below.

Date Time Began Time Finished Total Time

Total Time Spent on the Exam

Pledge

| pledge on my honor that | have completed the exam in accordance with the above instructions
and that | have not provided or received unethical assistance. | realize that failure to comply
with these instructions will result in a score of zero on the exam.

Signature Date




CHEM 322 Name
Exam 2 Spring 2010

Complete these problems on separate paper and staple it to this sheet when you are finished.
Please initial each sheet as well. 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.

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.

Capillary electrochromatography, aggregates of surfactants called

form a pseudo stationary phase to allow partitioning of analytes.

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 seven of the following. Be clear and concise. Clearly indicate which problem
is not to be graded. (14 points each)

5.

10.

Describe each of the following, indicating why each is utilized in a separations experiment.
a. A guard column in HPLC.

b. Split injection in GC.

c. A bufferin CE.

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.

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

Briefly describe how an ELSD works and why it is more universal than UV-Vis detection.

What is the general elution problem? Sketch a generic chromatogram to illustrate the
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 hope to alleviate the problem?

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. NOTE: Problems 11 and 12 are independent of one

another!
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11. Complete the following.

12.

a.
b.

c.
d.

Calculate the average plate height for the separation. Based on this average, calculate
the number of theoretical plates for the separation.

Calculate the selectivity factor of compound D over compound C.

Calculate the resolution of compounds C and B.

Which compound is the most polar? Justify your choice.

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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