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INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) With examples, distinguish between a releasing agent and a protecting agent. (2 Marks) 
b) What are the relative advantages and disadvantages of using a flame or furnace as an 

atomization source?        (3 Marks) 
c) Describe two advantages of supercritical fluid chromatography relative to ; 

(i)  Gas chromatography (when operated on an instrument similar to GC)(2 Marks) 
(ii)   Liquid chromatography (when operated on an instrument similar to HPLC) 

(2 Marks) 
d) Explain two advantages of an interferometer over monochromator.  (3 Marks) 
e) Suppose you need a mobile phase with a polarity index of 6.10.  Explain how you can 

prepare this mobile phase using acetonitrile and water?   (3 Marks) 
 
Solent  Solvent polarity index,p 
Methanol  5.1 
Acetonitrile  5.8 
Water  10.2 

 

f) With suitable examples distinguish between a continuum source and a line source. 
(2 Marks) 

g) (I)   Which detector is most suitable for each of the following analytes (1.5 Marks) 
(i)  Trace carbon tetrachloride in hexane  
(ii)  Trace trinitrotoluene (TNT) vapor in air 
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(iii)Heavy crude oil sample 

(II) Describe a transducer and give example of transducer used in the following 
spectroscopic technique;       (1.5Marks) 

(i)  Ultraviolet spectroscopy  
(ii)  Infrared spectroscopy 

h) What variables influence the recording of UV/VIS absorption and need to be accounted 
for when performing qualitative and quantitative analyses?   (3 Marks) 

i) (i)  Distinguish between isothermal and gradient elution   (2 Marks) 
(ii) Explain the analytical benefit of ionic liquid stationary phases.  (2 Marks) 

j) Briefly, explain the major components of a typical laser.   (2 Marks) 

QUESTION TWO (15 MARKS) 

a) (i)   Define the term derivatization       (1 Mark) 
(ii)  State reasons of derivatization in GC     (3 Marks) 
(iii)  Discuss three methods of sample Derivatization in GC   (3 Marks) 

b) Separations of hydrocarbons commonly found in auto petroleum were made on a 30-
meter long, 0.52-mm diameter DB-1 capillary column. Table below contains the output 
from a typical integrator. Calculate all of the column quantification parameters (k’, �, Rs, 
H, and N) for a analysis of o-Xylene and Ethyl Benzene.   ( 5Marks) 

Analyte  Retention Time 
(min) 

Area Peak width at the 
base 

Solvent ™ 1.782 NA NA 
Benzene  4.938 598833 0.099 
Iso-octane  6.505 523678 0.122 
Ethyl Benzene 13.359 510009 0.090 
o-Xylene 13.724 618229 0.087 
m-Xylene 14.662 623621 0.088 

 

c) Explain the sources of the following noise associated with instrumentation (3 Marks) 
(i) Chemical noise  
(ii)  Instrumental noise  
(iii) Environmental noise  

QUESTION THREE (15 MARKS) 

a) What is meant by temperature programming in GC? Why is it frequently used?(2 Marks) 
b) Name adsorbent material used in a sample preparation , and describe its mechanism for 

pre-concentraton?        (2 Marks) 
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c) Compare HPLC and GC       (3 Marks) 
d) Discuss the factors affecting chromatographic band broadening in packed columns and as 

a consequence, reduce efficiency in the separation process.   (5 Marks) 
e) Describe, compare and contrast flame ionization and thermal conductivity detectors for 

gas chromatography.        (3 Marks) 

QUESTION FOUR (15 MARKS) 

a) Mass spectrometry is an extremely versatile detection system for GC. However, 
interfacing an HPLC system to a mass spectrometer is a much more difficult task. 
Describe the major reasons why it is more difficult to combine HPLC with mass 
spectrometry than it is to combine GC with mass spectrometry.  (3 Marks) 

b) Explain the difference between wall-coated, support-coated, and porous-layer open 
tubular columns for GC.       (2 Marks) 

c) Explain how solvent trapping and cold trapping work in splitless injection. (2 Marks) 
d) Describe how you would develop GC chromatographic method for the analysis of the 

below analytes in a sediment solid sample. Follow the selection areas below, and justify 
each selection by either short phrase or one sentence.   (8 Marks) 
 Benzene  Toluene  Ethylbenzene  
Molecular formula  ���� ���� ����� 
Molecular mass  78.12 92.15 106.17 
Boiling point, oC 80.1 110.6 136.2 
Log P 2.13 2.68 3.27 
Structure  

 

CH3

 

H 3C
C H 3

 
 

Selection areas; 

1. Proposed a sample preparation method  
2. Propose a capillary GC column type  
3. Propose a carrier gas  
4. Propose an injection method  
5. Proposed a temperature program  
6. Propose a calibration method  
7. Proposed a detector to be used in the method  
8. According to your selection, predict the elution order of the two analytes? (Hint : 

use the R t as criteria 
 


