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	Flame tests
	
	A simple explanation should be given in terms of electrons falling from excited states.


	Students can do a carousel of flame tests for Ba, Ca, Cu, Li, K, Na, Pb. Note that Ba salts are poisonous and this one should be done in the fume cupboard. It is too much trouble for individual students to clean the nichrome wire after each test.


	

	Observing ions in solution
	
	
	Students should observe the colour of some common simple and polyatomic ions in solution, including Cu2+, Fe2+, Cr2+, Ni2+, Fe3+, CrO42-, Cr2O72-, MnO4-, Na+, Pb2+, Zn2+, Ca2+, Al3+, F-, Cl-, Br-, I-.

They can then look at halogens in different states (elemental condition, aqueous solution and dissolved in CCl4) – they should conclude that the CCl4 and elemental condition are the same colour; the aqueous solution is different.

Aqueous solutions of bromine and iodine look the same (brown), so adding a few drops of CCl4 distinguishes between them, giving an immiscible layer which is red-brown for bromine and purple for iodine.


	See CK Liu, Chemistry in exam, p. 281, Appendix IV for a summary of ion colours.

	Testing for ions in solution


	
	First review the solubility of salt rules, since all the tests depend on these rules.


	Students should test for cations (Cu2+, Fe2+, Fe3+, Pb2+, Zn2+, Al3+, NH4+) by adding NaOH dropwise and then in excess, and also by adding ammonia, dropwise and then in excess. (Note that only Cu2+, Fe2+, Fe3+and Zn2+ are in the syllabus) 

They then test for Cl-, Br- and I- by adding silver nitrate solution and then ammonia solution to try to redissolve the precipitate.

Test for sulphate by adding barium chloride solution and then a few drops of HCl. Test for carbonate by adding HCl and testing for the evolution of CO2. 


	See CK Liu, Chemistry in exam, p. 279-280, Appendix III for a summary of solubility and precipitation rules.

See Ramsden Key Sc. Chem. P. 273 for solubility rules, and P.270-1 for a full list of positive tests for ions on solution.

	Testing for gases


	
	
	Students should use standard tests for CO2, Cl2, H2, O2 (which are on the syllabus) and also water, SO2, NH3, NO2 and Br2. A sheet (from CK Liu, Chemistry in exam Appendix V can be given as a summary)
	See CK Liu, Chemistry in exam, p. 283, Appendix V for a summary of tests for gases.

See Ramsden Key Sc. Chem. P. 273 for another summary.


	Application of knowledge


	
	In this lesson, students use their understanding of chemical testing to solve exam type problems. The following problems are available:
· Ramsden Key Sc. Chem. P.274 Qu.1-7

· Ramsden Key Sc. Chem. P.313 Qu.9

· Ramsden Key Sc. Chem. P.214 Qu.12


	Also ask students to carry out a reaction between HCl and a calcium compound (Ca or CaO, say) and another one between H2SO4 and the same calcium compound. They should predict the outcome of the reactions and then explain why the sulphuric acid reaction stops almost straight away but the HCl reaction proceeds by realising that the CaSO4 salt is insoluble and coats the solid reactant.
	


