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SCH 403: LANTHANIDES AND ACTINIDES
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INSTRUCTIONS:
· Answer question ONE and ANY other TWO questions
· Electronic calculators may be used where necessary

EXAMINATION CHEATING IS A CRIME


[bookmark: _GoBack]QUESTION ONE
a) State three reasons why scandium should be considered a member of group 13 (main group 3).									(3 marks)  
b) Name any two biological functions associated with Fe3+. and two functions associated with Cu.								(4 marks)
c) Name the following compounds				                   (4 marks)
a) K4[Fe(CN)6]  			(b) Co(H2O)6Cl3 	
(c) [Co(NH3)4SO4]NO3 		(d) [Cr(en)3]Cl3	
d) Name three lanthanide ion/atoms that exhibit diamagnetic property. (3 marks)
e) In an ascending order, write the electron configurations of the first four actinides. 										(4 marks)
f) Explain any four differences between lanthanides and actinides. 	(4 marks)
g) Apart from xenotime and monazite, name three other ores from which lanthanum has been obtained. 						          (3 marks)
h) State any four important applications of cerium.			   	(4 marks) 



QUESTION TWO
a) With the aid of examples, briefly describe four techniques that you would employ in separating lanthanides present in a solution. 			(8 marks) 
b) State and explain three important characteristics of 3d elements.   	(6 marks)
c) Transition elements are characterised by varied oxidation numbers, state the four properties of stable compounds.			  		 	(4 marks)
d) Explain why some lanthanides are coloured while others are not coloured. 	  	   		    							(2 marks)
QUESTION THREE
a) Describe the two principles that have been used to explain the variety of colours observed amongst transition elements. 	    			(4 mark)
b) Briefly explain how you would use solvent extraction aided by hexone to obtain uranium from fission products. 	  					(5 marks)
c) Describe the four reasons that have been attributed to the use of transitions metals as valuable catalysts. 							(8 marks) 
d) State any three important applications of europium.		  	(3 marks)




QUESTION FOUR
a) Starting with xenotime, describe the alkali extraction of lanthanum.  (8 marks)
b) The chemistry of the first transition series elements shows some significant differences from that of the heavier second and third transition series elements. Briefly discuss three of the major differences.   				(6 marks)
c) Discuss the various effects of atomic/ionic size on the nature of compounds that lanthanides form. Include in your discussion: 				(6 marks)
I. The basic strength of hydroxides.
II. Lanthanide contraction and its effects
III. Ease of separation of lanthanide elements
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