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CHEM313


Fall 2001

Name:____________________________

Exam #2

This exam covers material from Chapter 23-26 (Analytical Separations) Each question is worth 20 pt.  You are required to complete 5 of the following 6 problems. {If you work all six, I will total your best 5 problems.}  You will have the entire period to complete the exam.  Calculators may be used as appropriate.  SHOW ALL WORK, including appropriate units.  Full credit will not be given unless you show your work.  You do not have to show standard statistical calculations, including mean, standard deviation, and least squares.  If you feel short of time, indicate the method you would use to solve the problem and indicate at which point the problem leaves your grasp.

1.  Briefly define the following terms:

a.  retention time

b.  partition coefficient

c.  gradient elution

d.  gel permeation

e.  anion exchanger

2.  a.  Draw a block diagram for a gas chromatography system.  Label each component

          and explain its function. 

b. List three detectors commonly used in gas chromatography.  Rank these in order of increasing sensitivity.

c. Describe split and splitless injection modes of sample introduction in gas chromatography.  Which mode is preferable for “trace” analysis?

3.  The van Deemter equation is:  H  =   A  +   B/u   +   Cu and is used to explain band 

      broadening effects.

a. Briefly explain each term in this equation.

b. Which band broadening effect dominates at low flow rates?  Explain your answer.

c. Referring to the van Deemter equation, explain why gas chromatography does not lose efficiency (larger H’s) as quickly at higher flow rates when compared to liquid chromatography. 

4. The iodine in an aqueous solution is to be extracted into a organic solvent.  The distribution coefficient for iodine between the organic solvent and water is 85.  Find the concentration of I2 remaining in the aqueous layer after extraction of 50 mL of 1.00 x 10-3 M I2(aq) with the following quantities of the organic solvent:

a. 50.0 mL

b.  two 25.0 mL portions

c. five 10.0 mL portions

5. A standard solution containing 3.6 mg/mL of methyl methacrylate and 1.5 mg/mL of toluene was separated by liquid chromatography.  The relative peaks areas were found to be 1,675 and 879 respectively.  Toluene was then added to a solution containing an unknown amount of methyl methacrylate such that the toluene concentration was 2.5 mg/mL.  The relative areas of methyl methacrylate and toluene were found to be 758 and 645.  What is the concentration of methyl methacrylate in the unknown solution?

6. The following data apply to a column for liquid chromatography:

Length of column:

24.7 cm

Flow rate:


0.313 mL/min

Vm:



1.37 mL

Vs:



0.164 mL

A mixture of 4 components (A,B,C,D) provided the following data:




   Retention time

Width of Peak Base




        (min)


        (min)

non-retained 


3.1



-

A



5.4



0.41

B



13.3



1.07

C



14.1



1.16

D



21.6



1.72

a. Using peak C, calculate the number of plates (N) in this column and the plate height (H) for the column.  

b. For peak D, calculate the capacity factor (k') and the partition coefficient (K).  

c. For peak B and C, calculate the resolution (R) and the relative retention (() .  

