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Activity 3:   Investigating the reactions of bases, alkalis and carbonates with acids


	





Student Worksheet














Questions


The temperature rises in step 2 are caused by the exothermic reaction: H+ + OH-  � H2O. Explain why they do not all have the same temperature rise given that the same amount of acid and alkali is used.


Sodium hydroxide is used in oven cleaners because it reacts with fats. Suggest why 0.4 mol dm–3 rather than 


1 mol dm–3 is used in this experiment.


Hydrochloric acid is found in our stomachs. Suggest which compounds would be suitable for neutralising excess acidity.


Wasp stings are alkaline. Name a household substance which could be used to reduce the pain of a wasp sting.


Phosphoric acid has the formula H3PO4. Write the formulae of the three possible sodium salts of this acid.











From the examiner… 


Know the names and formulae of the common acids and alkalis.


You should be able to write balanced equations for reactions of acids with oxides, alkalis and carbonates.


Know that an acid is a hydrogen ion, H+ (proton) donor.


Know that a base is a hydrogen ion, H+ (proton) acceptor.


Know that an alkali forms hydroxide ions, OH- in water.











Safety


Wear eye protection.


Acids are irritants.


Alkalis are irritants at 0.4 mol dm–3.


Copper oxide and copper carbonate are harmful.


						











Analysis of results


Record your observations in an appropriate format. 


Write an equation for each reaction.


Compare the reactivity of the acids and relate this to their strength.


Comment on any anomalous observations.











Procedure


Compare the reactivity of the four acids with the metal oxide bases by placing 5 cm3 of acid in a boiling tube and adding small amounts of the solids. It may be necessary to warm the mixture.


Compare the reactivity of the four acids with the alkalis by adding 5 cm3 of each alkali to 5 cm3 of each acid in separate boiling tubes and monitoring any temperature change. Retain mixtures for step 3.


To each mixture from step 2 add a few drops of universal indicator followed by excess alkali.


Compare the reactivity of the four acids with the metal carbonates by adding acid to 1 cm height of solid. Any gas should be passed through limewater.








Equipment/materials


1 mol dm–3  hydrochloric acid, HCl


0.5 mol dm–3 sulfuric acid, H2SO4


1 mol dm–3 ethanoic acid, CH3COOH


1 mol dm–3 citric acid, C6H8O7


Copper oxide


Magnesium oxide


0.4 mol dm–3 sodium hydroxide, NaOH (alkali)


0.4 mol dm–3 ammonia solution, NH3  (alkali)


Copper carbonate


Calcium carbonate


Limewater


Boiling tubes, test tubes, spatula, delivery tube


Thermometer


Universal indicator


2 x 10 cm3 measuring cylinder











Objective				


Be able to recall the reactions between acids and bases.


Be able to recall the reactions between acids and alkalis.


Appreciate the difference between strong and weak acids.
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