Assessment for DCP and CE


IB CHEMISTRY INTERNAL ASSESSMENT 

Using Hess Law (SL/HL): combustion of magnesium 

Aim     find the molar enthalpy of combustion of magnesium.   

Introduction

Magnesium powder is commonly used in flares where it burns with an intense white, hot flame. Mixing magnesium powder with other chemicals can change the colour of the flare.


                                 Mg(s) + ½ O2(g)        (      MgO(s)
The molar enthalpy of this combustion reaction can be determined in a bomb calorimeter but not a polystyrene cup calorimeter. However, it can be determined in a polystyrene cup by applying Hess’s Law to the following reactions:

Reaction 1

Mg(s)  +  2HCl(aq)      (       MgCl2(aq) + H2(g) 

Reaction 2

MgO (s)  +  2HCl(aq)     (     MgCl2(aq) + H2O(l)

Reaction 3 

H2(g) +  ½ O2(g)       (     H2O(l)                      (Hf = - 285.8 kJ mol-1
Requirements and materials

	· steel wool
	· safety glasses

	· magnesium ribbon
	· balance

	· magnesium oxide powder
	· ruler

	· 1.00 mol dm-1 hydrochloric acid
	· spatula

	· 50 cm3 measuring cylinder
	· filter paper

	· polystyrene cup and lid
	· thermometer


Procedure

Part 1 - magnesium and hydrochloric acid

1. Using a measuring cylinder, measure 50 cm3 of 1.00 mol dm-3 hydrochloric acid and pour into the polystyrene calorimeter.

2. Use a clean 5 cm strip of magnesium and find its mass.

Part 2 – magnesium oxide and hydrochloric acid

1. Use the measuring cylinder, measure 50 cm3 hydrochloric acid and pour into the calorimeter.

2. Use about 0.5 g magnesium oxide to neutralise the acid

