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QUESTION ONE
What does the term “sample matrix” mean? [3 Marks]

b. Give three examples of sample preparation processes and briefly describe each
process. {9 Marks]
Define an outlier and how can it be identified? (3 Marks]

d. Draw a schematic diagram of a typical gas chromatography instrument

[10 Marks|
QUESTION TWO

a. Discuss the Plate theory in gas chromatography (use diagrams and equations in
your discussion). : [7 Marks]

b. How is column efficiency influenced by the following factors? (Use appropriate
equations where necessary)

§) ‘loading’ of the column,
(ii) N (number of theoretical plates) and
(iii)  H (height of plate)? What other factors influence it? [12 Marks]

c. In a chromatographic analysis of a mixture of pesticides, in which a 2.0 m long
column was used, a peak with retention time t,, of 16.4 min and a baseline width
of 0.21 min, was identified as diuron. Calculate N and H for this column.

[ 6 Marks}
QUESTION THREE

a. Some aspects of the calibration process are part of the “figures of merit” for an
analysis. Define calibration and the 5 figures of merit which should be evaluated
in the process of establishing a calibration [12 Marks]

b. Explain why the drying step is essential in sample preparation of biological
samples for metal analysis. [5 Marks]

c. In solvent extraction, what does a distribution coefficient of I mean?

[5 Marks]

d. Name two statistical terms that describe the accuracy of a data set {3 Marks])
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QUESTION FOUR
a. Differentiate between packed and hollow columns in gas chromatography. Give
advantages and disadvantages if each. [8 Marks]
b. In TLC, what is meant by elution strength? How is it adjusted? [6 Marks}
c. Explain why mixtures of solvents are commonly used in TLC as opposed to using
pure solvents. [S Marks]
d. Explain how solid-phase extraction (SPE) works and relate it to the principles of
adsorption. [6 Marks]
QUESTION FIVE
a. Outline the process of preparing an external calibration curve, [6 Marks]
b. In the analysis of PCBs using gas chromatography, what type of detector is ideal?
Explain why? [12 Marks]
c. State sequentially, the steps that should be followed in solving a given analytical

problem (i.e. in the analysis of a given sample). [7 Marks]
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