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QUESTION ONE
a. Match the terms on the left column with the suitable terms on the right.
Column 1 Column 2
(i) Ry value a. GC
(i) | Column efficiency b. FID
(iii) | High quality blanks c. Microwave acid digestion
(iv) | Concentration method d. Poor resolution '
(v) R e. SPME
(vi) B emmitter f. ECD
(vii) | Polymer coated fibre tip g. Plate theory
(viii) Wide peak base h. Precision
(ix) Air-Hydrogen flame i. SPE
(x) Standard deviation j. TLC

[2 x10 Marks]

b. In point form, outline the process of muitiple batch extraction using solvent

extraction/ liquid-liquid extraction.

QUESTION TWO

[5 Marks]

a. Using an example, explain why is sample preparation essential for environmental

analysis?

" [5 Marks]

b. Identify whether the following statements are True or false. For each answer, give

reasons why.
)
(i)
(iii)
(iv)

v)

Standard deviation is used to describe the accuracy of a method.

In chromatography, fronting and tailing affect peak resolution.

The efficiency of solvent extraction (liquid-liquid) depends on Kp.

Carrier gas flow rate does not affect the resolution of peaks in GC

analysis.

Random errors affect measurement accuracy.

[4%5 Marks]
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QUESTION THREE

a. Two TLC plates mounted with the same sample was developed using two
different solvents. On TLC plate A, no separation was seen from the origin (all
components were on the origin} while on TLC plate B, all components were
separated. Give reasons why;
(i) There is no separation in TLC plate A.
(ii) The solvent used to develop TLC plate A may be assumed to be non-polar.
(iii) The solvent used to develop TLC plate B has an ideal elution strength.

[3 * 4 Marks]

b. The distribution constant of analyte X between n-Hexane and water is 8.9.
Calculate the concentration of 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.

[8 Marks]
¢. What is meant by the term “sample matrix effect”? How can this effect be
corrected? ‘ [ 5 Marks]

QUESTION FOUR

a. Lead levels were measured in Umzimnene river water using two instrumental
methods. The samples were collected from two sampling points namely, Site A
and Site B. Processed results are are shown in table 1.

Table 1: Lead analysis data for the two methods

Potentiometry | Spectrophotometry
Site 1 0.69 £0.005 ppm 0.63 +0.008 ppm
n=7 =5
Site 2 0.78 £0.007 ppm 0.87 £0.008 ppm
n=5 n=>5

(i) What statistical test can be carried out to determine whether the two

methods have similar standard deviations in both sites. With the data provided,
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is the statistical test possible? If not, justify. [9 Marks}]
b. In chromatography, what is meant by retention factor? [4 Marks]

¢. Define or give a mathematical equation for the following terms:
(i) Precision
(i) Gaussian distribution
(iii) Determinate error
(iv) Primary standard

[3 X 4 Marks]

QUESTION FIVE

a. Draw a schematic diagram of a typical gas chromatography instrument
[8 Marks]
b. Are multiple batch extractions a solution for the disadvantages liquid-liquid
extraction? Give reasons why. [5 Marks]
¢. How is column efficiency influenced by the following factors? (Use appropriate
equations where necessary)
(i) ‘loading’ of the column,
(i) N (number of theoretical plates)
(iiiy  H (height of plate)?
(iv)  What other factors influence it? [12 Marks]
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General data and fundamental constants

Quautity * Symbol
Speed of light c
Elementary charge e
Faraday constant F=N,e
Boltzmann constant k
Gas constant R=N,k
Planck constant h
h=nW2n

Avogadro constant N,
Atomic mass unit u
Mass

electron m,

proton m,

nentron m,
Vacuum permittivity g, = /5%,

- 4ne,

Vacuum permeability B,
Magneton

BOhr l’lB = ewzme

nuclear. My = eNf2m,,

‘ g value g

Bohr radius a, = 4ng N/m e’
Fine-structure constant o = pe’c/2h
Rydberg constant ' R.. = m¢*/8hce,}?
Standard acceleration
of free fall E
Gravitational constant . G

Conversion factors

1 ca)
ieV

4.184 joules (J)
1.602ZX 1077]

o

Prefixes f P n

femto pico  paro
0% 10" 10

lerg

1 eV/molecule

"
micro mlli

10°¢

Valoe

2.997 92458 X 10 m s
1.602 177 X 10" C

9.6485 X 10° C mol"

1,380 66 X 10® I K"

8,314 51 J X" mol™

8.205 78 X 10? dm® atm K mol*
6.2364 X 10 L Torr K mol”?
6.626 08X 10175

1.054 57 X-10™J s

6.022 14 X 10 mol

1.660 54 X 107 Kg

9,109 39 X 10" Kg

1.672 62X 107 Kg

1.674 93 X 10¥ Kg
8.8354 19X 10% ' C*
1,11265X 10" J' C* m?
4xX 10718 C*m?

4 X 100 I m?

9,274 02 X 101 T
5.05079X 107 717!
200232
5291 77X 10" m
" 7.297 35 X 10°
1.09737 X 10" m™

9.806 65ms?
6.67259 X 10" Nm* Xg?

= 1X1073
96 485 k¥ mol”

n

c d k M G '
centi deci kilo mega giga
102 100 10 10¢ ¢
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