IB Chemistry SL

Energy changes in chemical reactions

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

	Measuring energy changes
	Define the terms exothermic reaction, endothermic reaction and standard enthalpy change of reaction (DHÖ).
State the relationship between temperature change, enthalpy change and whether a reaction is exothermic or endothermic.

Deduce, from an enthalpy level diagram, the relative stabilities of reactants and products and the sign of the enthalpy change for the reaction.

Describe and explain the changes which take place at the molecular level in chemical reactions.

Suggest suitable experimental procedures for measuring enthalpy changes of reactions in aqueous solution.

Calculate the heat change when the temperature of a pure substance is altered.

Explain that enthalpy changes of reaction relate to specific quantities of either reactants or products.

Analyse experimental data for enthalpy changes of reactions in aqueous solution.

Calculate the enthalpy change for a reaction in aqueous solution using experimental data on temperature changes, quantities of reactants and mass of solution.


	Background reading: CF.10.1 (energy changes) and CF10.4 (Calorimetry)

Notes: Using three actual chemical reactions, illustrate the meaning of the following terms: System, surroundings, heat, enthalpy, exothermic, endothermic

Draw, as a large poster, reaction profiles for one actual exothermic reaction and one actual endothermic reaction. Label them with the following terms, including units when appropriate:

Reactants, Products, Transition state, Activated complex, Bond breaking, Bond making, Activation energy, Enthalpy of reaction

Notes: Define the following:

Standard conditions (CF.10.5)

Standard enthalpy of formation

Other standard enthalpy changes (CF.10.7)


	Measuring energy changes of chemical reactions (N Expt. 5.1, see ch.5.1 for details of how to do the calculation)
	N 5.1

	Hess’ law
	Determine the enthalpy change of a reaction which is the sum of two or more reactions with known enthalpy changes.
	Notes: Hess’ law (CF.10.5 & 10.6), the main advantage of Hess’ law


	
	N 5.2

	Using Hess’ law
	
	Hess’ Law - examples of use problems (IB/SLEnergetics/2a)

Study task N.p.107

CF.qu.1, 2, 4 p.162, qu.7 p.163

Power point presentation on the main features of energetics


	IA: Measuring (H for thermal decomp. Of KHCO3.

IA: Measuring the enthalpy changes of acid-base reactions (N Expt. 5.2)

Determine (HÖ of neutralization of NH3 (aq) and HCl (aq). Use these data to determine (HÖ for decomposition of NH4Cl (which cannot be done in a school lab)


	N 5.3


