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CONSERVATION OF ENERGY 

Conserving energy of Conservation of Energy

states that ‘energy cannot be created or

destroyed’. This is called the First Law of

Thermodynamics. This law also applies to

chemical reactions.

 The total energy of the chemicals and their

surroundings must remain constant.

 In 1840 Germain Hess applied the Law of

Conservation of Energy to enthalpy

changes.



HESS’S LAW

Hess’s law states that:

‘‘the total enthalpy change in a chemical reaction is independent of the route by which the chemical

reaction takes place as long as the initial and final conditions are the same’’.

We can use Hess’s law to calculate enthalpy changes that cannot be found by experiments using calorimetry.



ENTHALPY CYCLES

 The enthalpy change of a reaction cannot always be directly measured.

 We can use enthalpy cycles to help us to indirectly calculate the enthalpy change 

 An enthalpy cycle is a pictorial representation showing the alternative routes of reaction between reactants and products.

 Enthalpy cycles are triangular

• In each corner there should be the same number of each atom 

 As well as energy, matter is also conserved

• The sides of the triangle are arrows



ENTHALPY CYCLES EXAMPLE: COMBUSTION

 We can use the enthalpy changes of combustion to find the enthalpy change of the reaction. 

3C(s) + 4H2(g) C3H8(g)

• Carbon and Hydrogen can be combusted to form carbon dioxide and water 

• Propane can be combusted to form carbon dioxide and water 

 ∆H + B = A

∆H = A-B 

• Calculating A: 

• Calculating B: 

• ∆H = (A-B) = 

∆H0
c, 

(kJ*mol-)

C3H8(g) -2220

C(s) -394

H2(g) -286



ENTHALPY CYCLES EXAMPLE: FORMATION

 We can use the enthalpy changes of formation to find the enthalpy change of the reaction. 

E.g. 

• Nitrogen monoxide and oxygen can be made from nitrogen and oxygen 

• Nitrogen dioxide can be formed from nitrogen and oxygen 

•Calculating A: 

•Calculating B: 

•∆H = (B-A) = 
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