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JOMO KENYATTA UNIVERSITY OF AGRICULTURE AND TECHNOLOGY
UNIVERSITY EXAMINATIONS 2013/2014
YEAR IV SEMESTER I EXAMINATION FOR THE DEGREE OF BACHELOR OF SCIENCE IN CHEMISTRY
SCG 2404:  ANALYTICAL CHEMISTRY II 
DATE:   AUGUST 2013
                                            TIME: 2 HOURS

INSTRUCTIONS:  
ANSWER QUESTION ONE AND ANY OTHER 




TWO QUESTION
QUESTION ONE (30 MARKS)
(a)(i)  Provide the spectroscopic state of Chromium (Z=24) and Magnesium (£=12)


[3 marks]

     (ii)  Provide all the possible transitions and indicate which of these are allowed transitions 
            on the basis the selection rules that can be obtained for emission spectrum for these 

            elements:
[5 marks]
     (iii)  Which of the allowed transitions you have given in part (ii) result(s) in resonance 

              line for Chromium and Magnesium
[1 mark]
(b)  Explain the similarities and differences between flow injection analysis and 

(i)  Post column derivatisation in high performance liquid chromatography 



[4 marks]


(ii)  Air segmented continuous flow analysis



[4 marks]
(c)  Explain the principle of atomic emission spectroscopy
[3 marks]

(d)  Explain the following interference effects encountered in atomic spectroscopy and  

       provide solutions to each of these:


(i)  Flame emission
[2 marks]


(ii)  Self absorption
[2 marks]


(iii) Stable compound formation
[3 marks]


(iv)  Ionisation
[2 marks]


(v)   Incomplete volatilization of sample
[1 mark]

QUESTION TWO (20 MARKS)
(a) (i)  Draw a block diagram of an atomic absorption spectrometer fitted with a contuum 

           light source and describe the various components of this instrument

[10 marks]

    (ii)  Explain the role of the continuum light facility in the AAS instrument you have drawn 

           in part (i).   How does it achieve this role.

[3 marks]


(iii)  Explain why the continuum light source cannot be used on its own as the light source 
          for atomic absorption spectrometer instead of a hollow cathode lamp
[2 marks]
(b)  In the determination of calcium in milk by AAS using method of standard addition the  \     

      following results were obtained.

	Volume of 1000 ppm standard diluted with water in 250 ml flask and volume mode to the mark with distilled water (in ml)
	Absobance 

	0
	0.15

	1
	0.26

	2
	0.37

	3
	0.49

	4
	0.60

	5
	0.69

	6
	0.72

	7
	0.73


(i)  Draw a calibration graph of calcium and comment on the profile of this graph.











[2 marks]

(ii) What is the concentration of calcium in the milk sample.












[20 marks]
QUESTION THREE

(a)  Explain the following terms:

(i)  Dispersion
[1 mark]


(ii)  Reverse flow injection analysis
[1 mark]

(b)  Flow injection analysis system can be interfaced to a number of analytical instruments.  Discuss the uses of FIA interface to analytical instruments.
[10 marks]
(c) Explain how you can determine a sample containing sulphide quantitatively using automated system involving the use of FIA system interfaced to a suitable detector for H2S gas generated on-line from sulphide in FIA system.
[4 marks]

(d)  Explain the demerits of using air segmented continuous flow analyzer as compared to 
       flow injection analysis.
[2 marks]

(e)  Explain how sensitivity can be enhanced in flow injection analysis
[2 marks]

QUESTION FOUR

(a)  Explain the following terms and their importance in analytical chemistry:

(i)  Voltammetry 
[2 marks]


(ii) Electrophoresis 
[2marks]

(b)  Explain how you would quantatively analyze a sample of green leaves of traditional 
       vegetable for arsenic using a suitable instrumental method of analysis of your choice.

[5 marks]

(c)(i)  Explain the principles of the two commonly used calibration strategies employed for quantitative analysis of analyte either in atomic form or in molecular form using instrumental method of analysis
[6 marks]

     (ii)  Discuss the merits and demerits of one of these calibration strategies given in part (i) 

            over the other.
[3 marks]

(d)  Explain any one factor that may cause;


(i)  Deviation from beer’s law in atomic or molecular spectroscopy
[1 mark]


(ii)  Broadening of atomic line in atomic spectroscopy
[1 mark]
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