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 2024/2025 ACADEMIC YEAR UNIVERSITY EXAMINATION
THIRD YEAR FIRST SEMESTER EXAMINATIONS FOR THE DEGREE OF BACHELOR OF EDUCATION (SCIENCE) WITH IT

SCH 310: ANALYTICAL CHEMISTRY I

DATE: 17/12/2024						TIME: 3 HOURS

INSTRUCTIONS:
· Answer question ONE and ANY other TWO questions
· Question ONE carries 30 Marks, All other Questions carry 20 Marks each
· 1 Faraday- 96500 coulombs
· Electronic calculators may be used where necessary

EXAMINATION CHEATING IS A CRIME





QUESTION 1	(30 marks)
a) Highlight three essential properties required in electrothermal atomization.  (3 marks)
b) Describe the working principle of nitrogen phosphorous detector (NPD)
(4 marks)
c) In a clear step by step procedure, explain the processes taking place in the flame while using a flame photometer. 					(4 marks)
d) Define the following terms:                                   			 (3 marks)
i. Gradient elution
ii. Reversed phase chromatography
iii. Masking agent
[bookmark: _Hlk118048379]e) Name two detectors used with high performance liquid chromatography (HPLC). 				                                                              (2 marks)
f) Describe four applications of flame photometry. 				(4 marks)
g) Briefly describe: 								(4 marks)
I. Gel permeation chromatography
II. Affinity chromatography	
h) The distribution coefficient of Z between n-hexane and water is 7.25. Calculate the moles of Z remaining in 25 ml of water that was originally 0.4M in Z after extraction with the following volumes of n-hexane.
i. [bookmark: _Hlk120036200]Two 5 ml portions 								 (1 marks)
ii. [bookmark: _Hlk151543500]Four 2.5 ml portions 							(1 marks) 
iii. One 10 ml portion. 							(1 marks)
i) A compound has a retention time of 405 seconds with a base width of 8.1 seconds on a column of 12.2 m. Find the number of theoretical plates and theoretical plate height. 								(3 marks)
QUESTION 2 	(20 marks)
a) Describe the two basic pumps used in HPLC. 				(4 marks)
b) Sketch a labelled diagram of an inductively coupled plasma torch. 	(5 marks)
(c) A constant current of 0.60 A is passed through: (i) brine and (ii) zinc sulphate in electrolytic cells. Calculate the mass (grams) of each product formed in 50 minutes. (H-1, Na-23, Cl-35.5, O-16, S-32, Zn-64).  		(7 marks)
d) 0.200g sample containing copper is analyzed iodometrically. Copper (II) is reduced to copper (I) iodide precipitate. What is the percent copper in the sample if 20.0 ml of 0.1 M sodium thiosulphate was required for titration of the liberated iodine.								 (4 marks)

QUESTION 3 	(20 marks)
a) Describe the steps you can take to quantify the fatty acids present in ground nuts with the aid of a gas chromatograph.  	 				(6 marks)
b) Highlight the three ways you would use to improve separation using solvent extraction. 										(3 marks)
c) Explain the two techniques you would employ to extract metal ions using organic solvents. 									(4 marks)
[bookmark: _Hlk182390915]d) Orthophosphate (PO43-) is determined by weighing as ammonium phosphomolybdate (NH4)3PO4.12MoO3. Calculate percent P and P2O5 in the sample if 2.3364g precipitate was obtained from a 0.5422g sample.  (3 marks) 
e) Describe the advantages of HPLC over low pressure column liquid chromatography. (4 marks)

[bookmark: _GoBack]QUESTION 4 	(20 marks)
a) With the aid of a diagram, describe the functioning of an HPLC machine. (8 marks)
b) Describe the two elution methods in high pressure liquid chromatography (HPLC). 							 			(3 marks)
c) Write short notes on four detectors used in flame- AAS. 		(6 marks)
d) State three advantages of thin layer chromatography over paper chromatography. 									(3 marks)
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