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	Topic
	Syllabus statements
	Study tasks / activities
	Practical work
	Resources / Book References

	Properties of acids
	Describe the characteristic properties of acids as reactions with metals, bases, carbonates and the effect on litmus

Describe the meaning of weak and strong acids and bases

Define acids and bases in terms of proton transfer


	Students then read pp.86-7 and come up with a definition of an acid (Arrhenius’ definition of a substance which releases H+ ions in water is sufficient)

Do Qu 1-5 pp.87-8

There is an instruction sheet for this lesson.

Homework.

Sheet: chemical reactions (on reactions of acids)
	Carry  out some simple reactions using HCl to demonstrate the properties of acids:

· Reaction with metal (test for hydrogen)

· Reaction with carbonate (test for CO2)

· Reaction with alkali (use UI)

Observations and equations should be written for all these.

The importance of water for the display of acidic properties can be shown by dropping a piece of Mg into glacial acetic acid. No reaction will be observed. On the addition of water, the reaction will be vigorous.
	Magnesium, calcium, zinc, CaCO3, CuCO3, dil. NaOH.

A selection of acids: mineral acids (dil. HCl, dil. H2SO4), organic acids (citric acid, ethanoic acid, tartaric acid), etc.

UI solution and paper

	Properties of bases
	Describe the characteristic properties of bases as reactions with acids and with ammonium salts and the effect on litmus

Describe the meaning of weak and strong acids and bases
	Read pp.88-90 and come up with:

· A definition of a base

· Examples of weak and strong bases

· Examples of bases which are metal oxides (CuO, ZnO), metal hydroxides (NaOH, Mg(OH)2), alkalis (NaOH, KOH, Ca(OH)2, NH3)

Qu 1-3 p.90


	Students mix sodium hydroxide with metal salts (eg. FeSO4, FeCl3, CuSO4) to produce insoluble hydroxides (eg. Fe(OH)2). It can be mentioned that this is a test for the presence of these cations.

Go through the limewater reaction as an example of an acid-base reaction (CO2 + Ca(OH)2 ( CaCO3 + H20)


	Salts (FeSO4, FeCl3, CuSO4), dil. NaOH

Limewater, CaCO3 and HCl

	Neutralisation
	
	Summarise the reactions of acids and bases (see p.91)

Write the ionic equation for neutralisation

Qu 1,2 p.92


	
	

	Indicators and pH
	Describe neutrality and relative acidity in terms of pH, measured using UI paper
	Qu 1-8 p.94


	Test a range of indicators to see the colour changes. 

Make red cabbage indicator
	A selection of acids and bases

mineral acids (dil. HCl, dil. H2SO4), organic acids (citric acid, ethanoic acid, tartaric acid), etc.

alkalis (NaOH, KOH)

A selection of indicators (UI, pp, MO, LB)

Red cabbage, knives



	Acidity and basicity of oxides
	Classify oxides as either acidic or basic, related to metallic and non-metallic character

Further classify oxides as neural or amphoteric


	Write reactions for the behaviour of acidic oxides:

SO2 + H2O ( H2SO3 ( H+ + HSO3- ( H+ + SO32-
SO2 + OH- ( HSO3- ( H+ + SO32-
and basic oxides:

CaO + H2O ( Ca2+ + 2OH-  

CaO + 2H+ ( Ca2+ + H2O

Discuss the amphoterism of aluminium oxide:

Al2O3 + 6H+ ( 2Al3+ + 3H2O

Al2O3 + 2OH- + 3H2O ( 2[Al(OH)4]-
Students then copy the diagram summarising the properties of oxides on p.139.


	Make some SO2, CO2, MgO, have some CaO and P2O5. Dissolve them in water to show the pH of the oxides. 

Note.

SO2 gives pH 2, CO2 gives pH 4, MgO gives pH 9 (only slightly soluble) and CaO gives pH 12. The reaction of P2O5 with water is quite aggressive
	S, CaCO3 and HCl (to make CO2), Mg, gas jars, ignition spoons, CaO and P2O5

UI solution

	Making soluble salts I
	Describe the preparation, separation and purification of salts as examples of some of the techniques specified in section 2.2(b) and the reactions specified in section 8.1 (acids and bases)

Suggest a method of making a given salt from suitable starting material
	Give students a list of which salts are soluble and which are insoluble, emphasising that the method used to make salts depends on their solubility (see table on p.100). Give them the 4 ways to prepare soluble salts (acid + metal, acid + metal oxide, acid + metal carbonate, acid + alkali)

Write up and make notes on soluble salt preparation from pp.100-1

Note

Chlorides all soluble except Ag and Pb(II), sulphates all soluble except Ba, Ca and Pb(II), all nitrates soluble, all carbonates insoluble except K and Na, all ammonium slats soluble


	Students can then prepare CuSO4 and CuCl using CuO and H2SO4 or HCl.
	CuO, H2SO4, HCl.



	Making soluble salts II
	Describe the preparation, separation and purification of salts as examples of some of the techniques specified in section 2.2(b) and the reactions specified in section 8.1 (acids and bases)

	Emphasise that the preparation of ammonium slats is important for the manufacture off fertilisers.


	Students prepare ammonium sulphate by pouring ammonia solution into dil. Sulphuric acid, testing the mixture with UI paper periodically to see when an excess of alkali has been added. The solution is evaporated until it begins to crystalise and then filtered to obtain crystals if ammonium sulphate.


	ammonia solution, dil. Sulphuric acid, UI paper

	Making insoluble salts
	Describe the preparation of insoluble salts by precipitation


	Qu.1-5 p.102


	Students mix barium chloride with sodium sulphate and filter or centrifuge the precipitate. An alternative is the lead nitrate + potassium iodide reaction in which the bright yellow lead iodide is precipitated. The product, however, is highly toxic, so this can be done without filtering to isolate the PbI2.


	BaCl2, Na2SO4 and/or PbNO2, KI.

	The uses of salts
	Describe and explain the importance of controlling acidity in soil
	Students make notes on the uses of salts (agricultural, domestic, medical, industrial, photographic) from pp.97-99 and p.95

Homework.
Qu 1-8 p.120 (revision of acids and bases)


	
	N/A

	Special cases
	
	
	HCl is best used to illustrate the properties of acids since chlorides are generally soluble. Special cases are:

· Reacting Pb with HCl – the reaction stops after a while since the PbCl2 is insoluble, but on heating, the reaction resumes since the chloride is much more soluble at higher temperatures.

· Reacting CaCO3 with sulphuric acid – the reaction stops because of a coating of the insoluble sulphate

Nitric acid is typical in its reaction with metal oxides, carbonates and hydrogen carbonates, but with metals and reducing agents it is not a typical acid, behaving as an oxidising agent, as can be shown when Mg and Cu are reacted with nitric acid at three dilutions:

· Very dilute (0.2M)  (normal acid behaviour)

· Dilute (2M) (8H++2NO3- + 6e- ( 4H2O + 2NO - oxidation) (the colourless NO reacts with oxygen to make brown NO2)

· Conc. (>10M) (4H++2NO3- + 3e- ( 3H2O + 2NO2 - oxidation)

Similarly, conc. Sulphuric acid behaves as an acid towards metal oxides, carbonates and hydrogen carbonates, but with metals and reducing agents, it behaves as an oxidising agent:

4H++SO42- + 2e- ( 2H2O + SO2
(Reactions with Cu and Mg demonstrate this)

Conc. Sulphuric acid also has dehydrating properties, as shown by reaction with blue copper sulphate, white sugar (C12H22O11 ( 12C + 11H2O) or cellulose (paper or cotton) ((C6H22O6)n ( 6nC + (6n-1)H20)

It is dangerous to add water to conc. Sulphuric acid
	


