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QUESTION ONE

a.

What is ‘column efficiency’ in gas chromatography? How is its value influenced

by ‘loading’ of the column, N (number of theoretical plates) and H (height of

plate)? What other factors influence it? ' [8 Marks]

b. State the advantages and disadvantages of open tubular columns over packed
columns used for GC analysis and outline the structural differences between these
two columns ‘ : - [7 Marks]

[

c. In a chromatographic analysis of a mixture of chlorinated pesticides, in which a
2.0 m long column was used, a peak with retention time t,, of 8.68 min and a
baseline width of 0.36 min, was identified as dieldrin.

(1) Calculate N and H for this column [6 Marks]
(i1)  Determine the capacity factor for dieldrin if the dead time, t,, for the
column is (.30 min. {4 Marks]
QUESTION TWO
a. Distinguish between the following terms;
) Precision and accuracy.
(ii) Precision and bias. [4 Marks]

b. Why is sample pre-treatment necessary before carrying out the actual analysis on
a given sample? Give four examples of pre-treatment steps often employed in
analytical laboratories. [8 Marks]

C.

Why should the chemical environment of a sample be properly controlled during
analysis? Give one such control measure that could be taken to assure accuracy of

obtained data. [4 Marks]
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d. State sequentially, the steps that should be followed in solving a given analytical

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

QUESTION THREE
a. Define the following terms;
(i) Dynamic range
(ii)  Detection limit
(iii}y  Systematic error
(iv)  Sensitivity
(v) Outlier

{10 Marks]
b. What are the properties of an ideal stationary phase of a GC column
[9 Marks]
c. Discuss the key assumptions necessary for the use of standard addition calibration
method. [6 Marks]

QUESTION FOUR
a. Give three advantages of thin layer chromatography over paper chromatography.

[3 Marks]
b. For TLC;
(i) Give two examples each of stationary phase and mobile phase [4 Marks])

(i1) What stationary phase would be used for a polar compound and a weakly

polar compound? [2 Marks]

c. Briefly describe the procedure for chromatogram development and detection of

analyte spots in TLC. [6 Marks]

d. Define R¢ value for TLC. [2 Marks}

e. Using a diagram, illustrate how the Ry value can be measured.

[4 Marks]
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f. Give four factors that influence the Rf value of a compound [4 Marks]

QUESTION FIVE _
a. The distribution constant of analyte X between n-Hexane and water is 8.9.
Calculate the concentration of X remaining in the aqueous phase after 50.0 mL of

0.200 M X is treated by extraction with three 20 mL portions of n-Hexane.

[12 Marks]
b. What is meant by the term “sample matrix effect”? How can this effect be
corrected? [6 Marks}

¢. Explain why the drying step is essential in sample preparation of biological
samples for metal analysis. [4 Marks]
d. In solvent extraction, what does a distribution coefficient of 1 mean?

[3 Marks]
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General data and ftindamental constants

Quantity
Speed of light c
Elementary charge e
Faraday constant F=N,e
Boltzmann constant k
Gas constant R=N,k
Planck constant ' h
h=h/2n

Avogadro constant Na
Atomic mass unit U
Mass

electron m,

proton | o,

neutron
Vacuum permittivity g, = /e,

: 4re,

Vacuum permeability o
Magneton

Bohr g = ehi2m,

nuclear By = elf2m,

- gvalue e 3

Bohr radius a, = 4ng m, e’
Fine-structure constant o = u.e'c/2h
Rydberg constant R.. = m.e'/8h’ce}
Standard acceleration
of free fall g
Gravitational constant G

Conversion factors

1 cal
1eV

4,184 joules (I)
1.602 22X 10T

o

Prefixes f p n
femto picc pano
o 10" 107

Symbol

1 erg

1 eV/molecule

o
micro mmll

10

Vaiue

299792458 X 10 m s™
1.602 177 X 10" C

9.6485 X 10* C mol"

1.380 66 X 107 TK

8.314 51 J K mol"

8.205 78 X 10? dm® atm X mol"
6.2364 X 10 L Torr K mol?
6.626 08 X 10 J s

1.054 57 X-10%Js

6.022 14 X 10* mol"

1.660 54 X 107 Kg

9.10939X 10" Kg

1.672 62X 10" Kg

1.674 93 X 107 Kg
8.854 19X 107 ' Ct
111265 X107 C* m™
4 X 107 ) CP*m!
4nX 10017 ' m?

9,274 02 X 10 J T

5.050 79 X107 1T
200232

5291 77X 10" m
"7.29735X10°

1.097 37 X 10" !

9.806 65 m s
6.672 59 X 10" Nm* Xg*

= 1X1073
96 485 k¥ mol’

i

c d k M G
centi deci kilo mega giga
10 10t 100 100 10°
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