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Question 1(25 marks)

(a) Identify the main factors that would guide you in selecting an appropriate method
for the analysis of an environmental sample. - [6]

(b) Explain the term ‘sampling’ of an environmental sample for analysis. What steps
should be taken to ensure that an appropriate sampling has been carried out?

[4]

(c) Why is sample pretreatment usually a necessary step prior to the analysis of the
sample? Give four of the usual pre-treatment steps often employed during
analysis of environmental samples. [5]

(d) Using a labeled diagram, 1dentify the basic components of a typical instrument
for chemical analysis. State the functions of any two of the components and give

an example in a named 1instrument. [10]

Question 2 (25 marks)

(a) What 1s meant by the term ‘deviation from Beer’s law’? Using a graphical
illustration, distinguish between positive and negative deviations from Beer’s law.

[4]

(b) Discuss the causes and possible corrections of true (real), deviation from Beer’s
law. . [5]

(¢) When a beam of radiation made of two wavelengths A and A!, with molar
absorbances of € and € respectively, pass through an absorbing solution, the
combined absorbance, A 1s given by:

!
A, = log(P, + P,y - log(P,107€%  + P, 107¢ ")

&

(1) Assuming Beer’s law holds, obtain this expression. [4]
(1)  What type of deviation from Beer’s law (if any), occurs when:

€ = €', €E > € and € < €' 7 [6]

(d) Stray radiations have been 1dentified as one of the instrumental causes of
deviation from Beer’s law during spectroscopic analysis:
(1) What are the characteristics of these radiations? [4]
(11)  Give the expression for the measured absorbance, A,,, due to them and
state the type of deviation they cause i.e. positive or negative. [2]



Question 3 (25 marks)

For the (Graphite furnace
a) Label drawn schematic diagram of it.. 3]
b)  Give four of its advantages and three of its disadvantages over the flame AAS.
7]
¢)  Discuss the stages involved 1n the atomization process of a sample. [8]
d)  Account for the uses of ‘the flowing inert gas’ and the Matrix modifier’ during
analysis involving the use of this method. [6]
Question 4 (25 marks)
a) For the following spectrophotometric methods:
FAAS, FAES, AFS, ICP, ICP-AFS
1) Classity them into two groups as ‘emission’ or “absorption’ methods.
11) State the quantity measured in each case. [5]
b)  Using the ‘Spectronic 20’ as a typical example of a single beam
spectrophotometer
1) Label a well drawn schematic diagram of its optical train. 6]
11) What materials are used for the source of radiation, the wavelength dispersing
medium and the detector respectively? |13
111) Why 1s 1t referred to as ‘a single beam instrument’? ' 1
¢) Brefly discuss the working principles of the FAES (flame atomic
€mission) spectrometry. , ¥ [10]
Question 5(25 marks) ¥
a) Identify at least one difference in the instrumental design for the following atomic
spectroscopic methods of analysis. '
1) AAS and FES; 11) AAS and AFS; 111) AFS and FES. [5]
b) Which is more sensitive to flame temperature stability, AAS or FES and why?
[5]
C) Give five advantages of ICP (Inductively Coupled Plasma) spectroscopic method
of analysis over the other conventional speetroscopic methods. [5]
d) Briefly describe the working principles of ICP. [10]



Question 6(25 marks)

a) Explain the term interference with regards to flames and furnaces? - [2]

b) Concerning the ‘spectral’, ‘chemical’and ‘ionization’ interferences associated

with flames and furnaces, discuss:

(1) Their causes
(11) The steps normally taken to correct or eliminate each of them. [15]

é) (1) Give two examples each of a ‘cool flame’ and a hot flame’

(11) Explain the following observation. “Although chemical
interferences are more prevalent in ‘cool’ flames, these flame are often

preferred for the analysis of alkali metals™ [8]
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