Experiment 4.4g – entropy changes in chemical reactions
!! Wear eye protection correctly throughout the experiment

!! Do not look directly at the burning magnesium

!! Avoid inhaling magnesium oxide smoke

In this experiment you will look at a number of simple reactions and consider the entropy changes in each case. Remember that if the reaction takes place the total entropy change must be positive. Try to write down a balanced equation for each reaction and use it to work out the sign for the entropy change for the system. Which reactions are exothermic and which are endothermic? What does this mean about the sign for Ssurroundings in each case?
1 Dissolving ammonium nitrate

Use a measuring cylinder to put 5 cm3 of distilled water into a boiling tube. Measure its temperature. Add around 5 g of solid ammonium nitrate. Stopper the boiling tube and shake it well to dissolve all of the solid. Measure the temperature again.

Equation………………………………………………………………………………………...

Sign for Ssystem…………..

Exothermic/endothermic

Sign for Ssurroundings……………..

2 A neutralisation reaction
Use a measuring cylinder to put 5 cm3 of pure ethanoic acid (CARE!) into a test tube. Measure its temperature. Add 3 g of solid ammonium carbonate. Stir and measure the temperature again. Assume that the formula of ammonium carbonate is (NH4)2CO3 for your equation (you may see an alternative formula on the bottle).
Equation………………………………………………………………………………………...

Sign for Ssystem…………..

Exothermic/endothermic

Sign for Ssurroundings……………..

3 A combustion reaction
Use tongs to hold a 3 cm length of magnesium ribbon in a blue Bunsen flame until it ignites.

Equation………………………………………………………………………………………...

Sign for Ssystem…………..

Exothermic/endothermic

Sign for Ssurroundings……………..

4 A redox reaction
Mix together a spatula measure of solid ammonium chloride and a spatula measure of sodium nitrate(III) {may be labelled sodium nitrite} in a 100 cm3 beaker. Just cover the solids with distilled water and warm gently until effervescence occurs. Remove the heat.
Equation………………………………………………………………………………………...

Sign for Ssystem…………..

Exothermic/endothermic

Sign for Ssurroundings……………..

5 An acid-base reaction
Add 3 g of solid hydrated barium hydroxide, Ba(OH)2.8H2O to a boiling tube and then add 1 g of ammonium chloride. Mix the two solids together noting any temperature change.

Equation………………………………………………………………………………………...

Sign for Ssystem…………..

Exothermic/endothermic

Sign for Ssurroundings……………..
6 A thermal decomposition
Heat about 1 cm depth of zinc carbonate solid in a test tube. Use limewater to test for the production of carbon dioxide gas.

Equation………………………………………………………………………………………...

Sign for Ssystem…………..

Exothermic/endothermic

Sign for Ssurroundings……………..
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